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With oysters, crabs, rockfish 

and the great estuary itelf—at risk 
from overharvestine and pollu- 
Hon, the six states in its watershed 
Struggle fo save the tary, 


Oncovered by hikers 

niet inthe Alps, a 5,000. 
year-old mummy reveals 
startling clues about Fure- 
peans of the Copper Age. 
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A spring without birdsong? As 
nmin development spreads and 
avian habitat shrinks, many of the 
20) species of migratory birds that 
nestin eastern North America 
continue ta decline, 
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Domesticated 7,000 years apo 
from a Mexican grass, corn stis- 
tained pre-Columbian civiliza- 
Hons, from Aztec ta Zuni. Today 
com products include toothpaste, 
fireworks, and garbage bags. 
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Time and again, cyclones hurl 
wind and water at the densely 
packed Asian nation, with tragic 
lass of life. Yet monsoon floods 
bring silt, a key to growing rice 
in one of earth's largest deltas. 
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(Contintied from page 7) an edge attract 
life. Jt is there that sunlight falling on 
the marshes and the rich muck of shallows 
can stoke a production of organic matter 
unequaled by humanagriculture. In the nooks 
and crannies of the edges all kinds of creatures 
find food and refuge. Soft-snell crabs, min- 
nows, and crayfish; bald eagles, canvasback 
ducks, anc great blue herons, oysters, Ospreys, 
and Canada geese; the young striped bass and 
speckled trout. So much of what we hold 
essential about the bay mbhabits its éciges. 

Humans, too, increasingly have found the 
edges of the bay pritne habitat—as waterfront 
real estate, marina space for pleasure boats, 
and the best place to fined cooling water for 
power plants ancl dilution for sewage and 
industrial discharges, 

It took more than. three centuries following 
Capt. John Smith's 1607 Jamesiown oolony 
for the number of peopie in the bay region to 
reach eight million—and only the past half 
century tonearly double. And that uncerstates 
the impact modern society has had. Autome 
bile exhaust, garbare, energy consumption 
pesticide use —these and other by-products of 
humankind all have increased more rapidly 
than the population, 

Since John Smith produced his remarkably 
accurate map of L612, the Chesapeake has 
been portrayed AS a preat boy of water 
fringed by the lands of its Gedewater counties 
But, as seen from space satellites, the bay is in 
fact part of a drainage basin, or watershed, 25 
times as large as the bay proper. 

More than 40 significant rivers and thou 
sands of streams root the bay intimately in 
lands stretching north nearly to Vermont, out 
across the Blue Ridge into West Virginia, and 
equth almost to North Carolina. In such a con- 
text the bay seems no longer magisterial but, 
rather, a smallish skim of water on the receiv- 
ing end of nearly 15 million peoples’ activities 
that fow—as surely a6 rain and. rivers run 
cdownhill—from every inch of the 64,000- 
square-tmile (Chesapeake watershed 

The implications of “seeing the bay whole” 
art far-reaching. Pennsylvania, for exampie, 
though itowns not a foot of Chesapeake shore 
line, profoundly determines the quality of the 
bay's fresh water, half of which comes irom a 
singie river there, the Susquehanna. 

It is this new and huge and devilishly 
interconnected concept of the bay that is now 
the focus of an unprecedented effort by 
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BAY TREASURE, 
ovsters by the billions 
once tiriwed in the 
Chesapeake, No 
more. Overfishing 
ond parasitic dis- 
eases colled ATSA anu 
derma have all but 
ended the harwest, 
Diver John Volatile 
finds a few oysters at 
the mouth of the Tred 
Avon River but sees 
most die before they 
reach market size. 

To make up for lost 
[iconte, Many witer- 
men frie dotwbled or 
tripled the number of 
pots they set to catch 
blie crabs. Such 
intensive crabbing 
mits heavy pressure 
on what hoe been the 
bay's lost reliable 
fishery. 





enentists, governments, and citimens to halt 
the Chesapcake’s declhme and to restore it as 
closely as possible to the generally healthy con- 
citions that existed in the 1950s 

That goal, the object of state and federal 
government programs for a decade now, 15 
proving no less bold and difficult than John 
Smith's initial exploration of the estuary. Its 
outcome has implications felt far beyond even 
the sprawling boundari¢ts of the watershed. 
The margins of land and sea, the coastal edges 
en attractive to us and to nature, are every- 
where beginning to show the strains so well 
documented on the Chesapeake 

Nearly half of all Americans now live in the 
nation's copstal areas, melucing the trecal 
Lakes, and growth in coastal counties contin- 
wes toexceed the national average. Around Lhe 
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quehanna, the piace where, as mur 
where, vou can sav the 
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the Susquehanna movi 
beneath a little bridge at the 
Lake, and begins its way to the hay 

At the ( sexo field station of the State Uni- 
versity College at Oneonta, Joe 
shows rm tiny eels 
from Otsego Lake. They can have come from 
only one place—the § thousand 
miles away m the North Atlantic Ocean, 
where all American eels go to spawn and die 
How their young made it back into far-flung 
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SQUEEZING along a shallow gut at high tide, a powerboat threads 
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horizon lies Tylerton, one of three active Smith Island villages. Eroding 
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PHOOCSANDS OF TONS of Pennsylvania manure ond millions of gallons of Washington, D. C., 


urea sewdge head toward the bay each doy. The straw this Amish former spreads with manure 


(upper left) acts to slow nitrogen release; a proposed state law would require management 
piloms for fertiliser ond manure on lorge forme. The Blue Plains plant intercepts sewage before it 
reaches the Potomac River, producing compost (below) sold for soil conditioner. 





modern fertilizer use, “and we wonder why 
things won't stay the same.” With farmers 
like Hass, Lanvon is attempting to bring agri- 
culture in the bay watershed into “nutrient 
balance, eliminating any excesses not needed 
to grow crops or animals—excesses that now 
end upin the Chesapeake. Haas, lorexampie, 
has used government funds to build storage 
nits to: hold his manure until it can be removed 
by a neighbor who hus more land than ani 
mals. This has prevented polluted runotfirom 
the Haas farm and cut the neighbor's use of 
commercial fertilizer by 30 percent 

Such heartening examples are becoming 
more common; but in Pennsylvania and 
throughout the bay's watershed, agricultural 
pollution control remains largely voluntary, 
and, in the context of millions of cropacres and 
billions of pounds of manure, progress is but a 
fraction of what it needs ‘to be, bay environ 
mental managers are 

Still, things have come a long way from 
1983, when officials: from Pennsylvania. first 
came down to Annapolis to explore bay pollu- 
tion control, One of the Keystone State's top 
officinis seemed pureled 
when someone from Maryland handed him a 
large oyster. The Pennsylvanian turned il over 
and over, handling it ginger 
that these things shed their shells every 
Wear, he Said 

“Wo, no, it's crabs do that!” an aide hissed 
in his ear. 
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PGRICULTURAL POLLUTION by mos! 
measures is at least not getting 
worse, but the same can’t be said 
forpopulabon growth. I'm think- 
ing of this as I gaze wp the Poto- 
mac River on. a hot June afternoon, Plenty of 
time to gare, because I'm caught on the Wood- 
row Wilton Bridge, just below Washington, 
D. C,, barbecuing in some of the world's worst 
traffic congestion, inhaling fumes that are an 
acrid affront to the nation’s Clean Air Act 

The river below us, the bay's second largest 
tributary, once supported oyster beds down- 
stream so rich that dozens of Marylanders 
and Virgimians have died in shoot-outs over 
the bounty in the past century, Sturgeon, 
measuring os long as 14 feet, once roiled the 
river here, where a caviar husiness operated 
until the mid-1920s 


production, the Potomiic is cleaner today than 
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CAPITOL PUDDLE 
foes the way of all 
roinwiter—trickling 
toward the Chesa- 
peake and bearing 
whilcver it gathers 
on the wey: heavy 
metals, petroleum 
by-products, airborne 
acids, excess lawn- 
care chemicals, pet 
wistes, anid other 
pollutants. 

Such “nonpoint” 
Sources dre notori- 
ously hard to identify, 
much less to control 
Their potential for 
dantiuge is made 
worse when neturol 
filtering svsterms— 
forests, prasslanids, 





markies, and beds of 
healthy ovaters—ore 
paved aver, drained, 


cr Fed beet. 


it wasin the 1960s, when President Lyndon B 
Johnson called the nation’s river “disgrace- 
ful.” Johnson's warning led to massive spend- 
ing on sewage treatment, bul as population 
prows in the Washington region, the pressures 
on the bay will continue mounting 

Berme Fowler saw the crush of humans — 
and trouble —coming more than 20 years ago, 
when he was a new president of the Board of 
County Commissioners in Calvert County, 
Maryland, where the Patuxent River flows 
down to its junction with the Chesapeake 
Bernice mystified many neighbors in hissleepy, 
rural county back then by saving that growth 
was the rezion's most pressing problem. 

‘All you had to do was look ‘al what was 
happening around Washington, D, C., and 
look at the bridges and highways being 
planned,” Bernie told me recently. “We had 
watertront in Calvert County, We had low 
taxes: We had a beautiful countryside, ancl 
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everything we were doing was making it more 
convenient for people to come here.” 

since 1950, population in the Patuxent 
drainage basin has more than tripled, while 
forests and fields have been given over to 
development, removing some of the natural 
buffers that keep pollutants out of the bay 

"You wonder how we let it go," Bernie 
mused. “You know, you hear people say the 
water seems cloudy, and [ wonder what's hap- 
pened to all the hardheads [croakers, a once 
plentiful bay fish). ‘The fishing fel 
You notice all 
things, butitcomessoslow. Izuessit's like set- 
Ling inaroom and the oxygen being consumed: 
YOU don t notice it until most of it’s gone” 

To stem the tide, Bernie and others joined in 
a lawsuit against Marviand and the EPA in 
Lo78. The idea was to limit sewage pollutants 
from upstream, side 
won, and that is wh nOWAdAYyS. every Sec ond 
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Sunday in June, people from around the state 
of Maryland wade into the Patuxent on Bernie 
Fowler Duy. They are hoping to see their toes 
in Lhe river, justas Bernie did a a ‘young man 





in the 19505, He recalls how he would wade 
out inte the river to hunt for soft crabs. The 
water was 60 clear that, even chest deep, he 
could spy the crustaceans hiding in pale green 
prasses that carpeted the shallows. Thus the 
unotictal goal: When Bernie Fowler can once 
again wade to hischestand see histoes, we will 
know the river is bark 

With Berme and a crowd of others, 1 link 
arms and wade outtrom the beach at Broomes 
Island, where flags flap and big fluffy white 
clouds race before a smart southwest breeze, 
wafting the smell of a fried-chicken picnic 
awaiting us on shore. 

Shin deep now, I can still see my white ten- 
nis shoes clearly (it helps to have size 15 feet) 
Bits of aquatic grass float by. Better than it 


LOPING ALONG near Point Lookout, Marvland, FA- 18 fet fighters 
eeturmn te the Patuxent River Naval Air Station, home of the Novw's test- 


pifot school and proving ground for aircraft. The government restricts 





air traffic near the bose ancl reserves o one-otile-ruditus circle of open 


water for target practice with dummy bombs. The armed services control 
some 450,000 acres of boy watershed, much of it prime wildlife habitat. 





used to be,-a local tells me: Knee deep now. | 
don't think we're going to make it, although 
there is progress. Phosphorus from sewage clis- 
charge is down 75 percent since 1981; tens of 
millions of dollars have been allocated to begin 
removing nitrogen. Thigh deep and we're 
done—still looking for our toes, still hopeful. 

I've heard Bernie speak many times, but his 
talk this year is more urgent, perhaps because 
of the quadruple-bypass surgery be under- 
went following last year’s wade-in. 

‘When people like me grow old and die off, 
werisk leaving a whole generation that has no 
idea what this river really was. No memory 
banks in those computers at EPA can recall the 
ten barrels of crabs one person used to cateh 
out there, and all the hardheads, and the thrill 
of the oyster fleet coming in at sunset, the 


shuckers in the oyster house all singing har- 


mony while they worked. If we can't make 
some headway soon,” Bernie added wistfully, 
“these children will never, never have the 
hope and the dream of bringing the water 
back, because they just won't have any idea 
how enriching it used tobe.” 

Even if Bernie finds his toes eventually, in 
many regions of the river the look of the land- 
scape, the mix of villages and tobacco barns, 
forest and field and rolling vistas that made 
southern Marviand unique—much of that is 
beyond recall. 

Increasingly 1 Jook at the Patuxent and 
think of other bay rivers—Virginia’s James 
and Rappahannock, where forested shorelines 
étill predominate for miles at a stretch and you 
can see more eagles in spots than most places 
outside of Alaska; the Delmarva Peninaula’s 
Pocomoke and Nanticoke, where you can 
canoe all day with scarcely a sight of human 
commerce. These rivers still have time to clo it 
right, to plan for growth rather than react to it, 
to maintain the great green filters —forest and 
wetlands—that help cleanse runoff before it 
reaches the bay. ‘Those riverside communities 
should send someone to Bernie Fowler Day. 
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only a dozen or 40 miles to Smith 

Tsland, but they are water miles, 

and water, even in the modern 

world, remains a blessecly effec- 

tive buffer anc insulator, Late summer on the 
island is high harvest season in the crab center 
of the universe. Bay and land and humans 
merge and blend in this, one of only two 
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inhabited offshore islands in the Chesapeake. 

Sunrise throws silver on the wave crests andl 
blushes in the troughs as boats set out for the 
crabbing grounds, and the morning palaver on 
the marine radias flows as soft as a marsh 
creek, and here or there a word or phrasing 
harks back across three centuries to the West 
Country dialect of Smith Island's. original 
English settlers: 

“Haveee Chaarruls."” 

*Quto'heart?” (Are you depressed?) 

“That I warrr. Two jimmies 'n’ a gmat.” 
(Yeah, caught very little the day before. Jim- 
mits are male crabs. } 

“Swagger I am.” (Me too.) “What I had 
was right sookeh.” (Caught mostly mature 
females, or spooks, which fetch a lower price.) 

“I'm gone.” (That's enough of that.) 

Kevin Marshall throttles back the ora 
Rosé and heaves his “scrapes,” heavy iron 
rectangles dragging mesh bags large enough to 
enclose aman. Attached by a short, stout rope 
to either side of the boat, the scrapes bite into 
the bottom, trailing twin chocolate contrails in 
the water. After a “lick” of the bottom that 
lasts a few minutes, the voung crabber hau 
his first scrape, dumping glistening, thigh- 
thick rolls of green and olive sea grass onto the 
boat's washboards. 

At first the heaps of grass seem inert, but on 
closer inspection | can see the surface wrig- 
gling with small grass shrimp, minnows, and 
the young of trout, flounder, spot, and a dozen 
other species. From deeper in the grass Kevin 
begins plucking soft crabs. No forest on the 
surface of the bay's watershed holds more life 
than these meadows that once stretched across 
630,000 acres of its bottom and now hangon in 
only a tenth of that area, mostly around places 
like Smith Island, remote from mainiand 
pallution, 

We love our crabs in Chesapeake country — 
love to eat them steamed and fried, in crab 
cakes and stuffed into flownder and striped 
bass fillets, We catch them every month of 
the year, from the remoteness of Smith Island 
to the urban-incdustrial harbors of Baltimore 
anc Norfolk. 

Nearly half the national catch of blue crabs 
comes from the bay. Blue crabs can grow only 
by frequently shedding their shells, at which 
point they become known as soft-shell crabs, 
one.of the world's great delicacies. 

“Tt's a good living while it lasts, soft- 
crabbing, but it only runs May to October,” 
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i's A KREEPER—a largemouth bass a young fisherman caught in the Anacostia River, 


anurban tributary of the Potomac with a sewer's reputotion. That is changing as volunteers 


and governments pitch tn to make the Anoopstia watershed safely swimmable and Aishable. 
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FISH OUT OF WATER, spawning American 
shod take the elevator (upper left) to by poss 
Conowingo Dom near the mouth of the Susque- 
hone River. Topred and sexed during uv cer: 
sus, d large rockfish is released to reproduce. 
Thetr steep decline led to fishing hens in Marn- 
land dnd Virginia, but-rock howe mode a come- 
back, dnd limited fishing is now permitted. 
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dodging 400-horse power (and up) speedboats 
heading for the bikini contests at Redeye's, a 
pandemonious waterside bar. 


ACK ON THE NANTICORE the short 
crisp November days prod catfish 
and largemouth bass to feed 
against the coming witrter. Wood 
ducks have moved into the for- 

ested swamps. Any dav, riding the skirts of 
winter's first big norther, chevrons-of tundra 
swans will come sailing over, baying like lost 
hounds: Summer's life has decamped, rock 
fish to the ocean, turtles and crabs to the mud 
bottoms, warblers and egrets to the far south. 

Cine constant remains, a tilent observer of 
the river's edge, the splendid-plumed, ptero- 
dactvious ¢reat blue heron. If the bay, from 
marsh to motintain, shares a spirit, it is this 


bird, There is not 2 season of the year, nor & 


single county, where the great blue heron does 
not stand watch over the meeting of land and 
water, It sees the breaching of humpback 
whales and the surf crashing on Atlantic jet- 
ties: it knows the river otters’ mud slides 
up wooded Potomac creeks; 1 watches the 
crimson-stippled trout in the limestone springs 
that feed the Susquehanna. 

Soaring on six-foot wings, ithas seen the ris- 
ing sun work gold and silver filigrees on mil- 
lions of acres of land and water, and gram by 
grain it has probed the sands and muds and 
rotting leaves of every beach and tideflat. 
every farm ditch and mountain creek and bog. 
The books say it feeds on small fish and frogs 
and snakes, but in freeze-up winters it does 
whatever it takes—swallows a muskrat whole 
or fights mother cats fortheir kittens ina Smith 
[landcrabshanty, downing them, mewing. It 
seldom speaks, and when it does, it utters only 
a fractured croak, as if a hard crab has gone 
down its long gullet sidewise 

Now | watch it warm-its spindly shanks in 
the last slants of November sun and wonder 
what kind of accounting we can make for 
the human stewardship of the Chesapeake 
What of the ambitious program that aims 
not only to halt the bay's decline on all 
fronts but to restore it to conditions of 40 
years ago? Are we finally moving upstream, 


not just making three knots against the 
five-knot current in Dr, Hargis’s analogy? 


“T have this gut feeling that just in the last 
few years we may be holding at four versus 
four, that we're-at the point we've stabilized 


THE TOES TEAST ts 
a ritual soaking for 
Marvland State Sen- 
ator Berme Fowler 
and friends. As a 
young mun wading 
after crabs in the 
Patucent River, he 
could see his foes 1h 
chest-high water. 
Then came scunurny 
algal blooms arn 
clouds of silt. Toes 
wanishedt. 

Senator Fowler, 
wie hos since chaired 
the Chesapeoke Bay 
Conumission, fot 
together with citirens 
and legislators of 
Maryland, Virginia, 
arntd Pennsylvania to 
press for cleanup 
lows. “Ent optimistic 
thet we've torned the 
corner,” he says— 
hut he still can’t see 
his toes. 





Baker, presi 

dent of the Chesapeake Bay Foundation 
Christopher D'Elia, a bay ecologist at the 

University of Marviand’s Sea Grant College, 


the patient,” says William © 


agrees: “Tt lonks to me like we're at a stasis 
point: we have arrested the decline.” 

Neither hewever, underestimates 
how far thereis to go: “Societvisstill in astage 
of denial about just how extensive the humun 
inputis,” suys D" Elia. Asan example, he cites 
the excessive amounts of nitrogen that still 
flow into the bay—from sewage plants and 
septic tanks, from farms and well-fertilized 
suburban lawns and golf courses—even from 
automobile exhausts and power-plant stacks, 
sources that may account for 25 percent of the 
nitrogen reaching the bay 

Of these major sources of nitrogen, it looks 
as if human sewage isthe only one that will be 
reduced by the stated goal of 40 percent by the 
vear 2000. Money, laws, and technology 
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Controlling pallution 
only one part of a three-point solution to the 
bay Ss future health. Limits on overfishing 
have helped the striped bass return to the bay 
but governments in the region are well behind 
Oromisecd deaclines ti 
plans. And fisher 


to be a nasty choice 


CaITY OUL Management 
ct tmanagement can turn oul 
Iwiween preserving. bay 
serving the species that are 


WoLlerimnen and pre 


their lifeblood. Consider the ovste: 
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er DECHUSE If Tremoves excess 


Gucks water throwch ts 


from the bay as i 
system. But decades of disease, poor fisheries 
management, and pollution have ravaged the 
ter colonie 


af filtering a volume of water 


lince they may have 
Dee pail ANG l 
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it takes the rechiced ovster population almost 
Lyear to accomplish the same cleansing 
Phe (hind part of the equation 
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STINGING THE COMPETITION, inchiting entries from the U.S 


Waoveal Acodemy, Yellow Jacket leads ong downwind lev of racing near 


Annapolis, one of the nation’s busiest sailing centers. Cine lesson olf 





Chesapeake sailors soon learn: how to free the bout after running 


ograund. On average, the bay is only holfas deep as these bouts’ masts 


are high. Fortunately for Skippers most of the bottom is soft mud 


OLS 


resitient as cidl the 


more compact 
patterns that prevailed through the 1950s 

Marviand has enacted a pioneering measure 
restricting development of most remaining 
nillural shoreline in a thousand-foot bulter 
fone around the bay and its tidal rivers, But 
there is nothing comparable in Pennsylvania 
or in the other 90 percent of Marviand. Ane 
Virginia's shoreline protections are not nearly 
asstrong. “Managing growth is absolutely the 
toughest challenge we face,” says Will Baker 
of the (: hesapeake Bay Foundation 

Will we succeed ? Will the current someday 


i a i 
nin hve Rots Upstream arama three knots? | 





think we are on the nght track—thal success in 
restoring the bay begins by attending to the 
entire watershed and all the links that implies. 
But J do not think my the hahy 
boomers, and our elders will complete the 
task. Too many of us are still overreliant on 
technological solutions, moré stopgap. than 
sustainabic, and reluctant toinovate alterna: 
tives to the 
that 


resources 
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cur natural 
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Sometimes lookine at the 
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O ONE in the Chesapenke water- 
shed, itis saicl, lives more thana 
few minutes from some stream 
The bay branches and branches 
iznin amd again, rooting the 
estuary like a mighty tree in the lives of us all. 
Recently I decided to go back for the first 
time in more than 30 years, to where the bay 
began for me. To a ravine behind my avert 
old home and a rubbishy little rivulet that 
was a4 much a drain for waste ojl fee: a local 
trucking firm as it Waterway. It 
meandered only a half mile or so before enter- 
ing Marshyhope Creek, and eventually the 








WAS aA 


résaipdarke Bay 


"LAST GUY, last house, lost everthing,” jokes 


I. 7. Todd abowt his return to Holland Istand, 
where ewes one of the last children born. 
Islanders were leaving by 1917, when his father 
dismantled the family home and rebuilt it in 
motiniona Crisfeld. ‘The last house on Holland 
(left) is owned by lomters, and the island, like 
the community of 300 that once lived there, 

is dissolving into remembrance. 


Nanticoke, the Chesapeake, and bevond. 
Never mind tts bielogical shortcomings, that 
little stream was flowing water, lending 
personality and attraction to an otherwise 
ordinary depression in the land. My playmates 
and T dammed it, channeled it, 
it, raced wood chips in it, swune across 
it on ropes: Such a humble thread in the 
grand web of the bay's drainage, yet what 
memones, and emotions it still 
evokes for me 

Sliding dawn a steep bank into the cool, sun- 
dappled, anc still trashy creek bottom, [heard 
voices—three vouths of the town, armed with 
one rusty toy gun among them, out for a Sun 
day mormmng expedition, Their leader, Steve 
Faulkner, Jr., 12, described himself as the 
general of this group. He took me in tow and 
introduced his buddies Michael and Joey 
Keene. Dhey offered me a torn on the slender 
rope thev used to swing across the water. | 
dechined. (When you weigh 220 pounds, 
things are best left unrevistted. } 

“It Saneat place, huh?” the general asked 

“Wh yes, LDrephed, and thought, just wait 
unt you see whatit’s connected to 

In fact, | was impressed and pleased to 
learn, they knew little 
stream's links to the bay. And they knew that 
cleaning up the bay was, in Steve’ 
“one of the most important things we've got 
They had discussed it in 
wondered if the 
downstream in the river or dipped a herring 
inwApril or May 

“Wope, said Stewe. It seemed thev were 
wiser than | at their age, vet poorer. This 
brought to mind something a friend from one 
of the bay's tributary communities had told 
me recently. 

"The difference bay I knew 
and the bay my daughter knows is this,” he 
said, “She's 19 and never caught a rockfish, 
and I just think that is outrageous." O 
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LONE VOYAGER FROM THE 


R A ROCKY HOLLOW at the crest of a high mountain pass, the 
man stopped to rest. We may never know what drew him to 
these heights. Perhaps he was a shepherd, guiding his animals 
hack to the southern lowlands for the winter. Perhaps he was 
an itinerant trader, a shaman, a prospector, an outcast. 
Butfeted by cold winds along the pass, he gazed out over the 
two -vallevs below. The one to the north looked formidable—a 
vista of glaciers that led to a harrowing chasm and a thunder- S 
ing river. To the south beckoned a valley of safety, its larch 








COPPER AGE 


r me Sy fatigue ard cald, a mountaineer lies down to die 

high in the Aips. Now, some 5,000yeors later, the discovery of his 
well-preserved body, dlong with clothes and a copper ax, offers 
startting clues about how hitmans greeted the metal age in Europe. 
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nfombed for millennia under a glocier, the [cemonemerged in September 1991, when 
EF hikers chanced on the nmugmmified corpse in. melting tce, Did he die while tending tis 
animals? Nearby a modern shepherd guides a flock past Austria's Niederjoch Glacier 
toward a valley in the Italian Alps, where some experts guess the Iceman mode his home. 


trees a blaze of orange needles in the waning 

autumn, its stream spilling softly 

green meadow to the next. [t was alsoa valley 

of comfort. It may even have led to his home 
He koelt in the hollow and unpacked 

4 birch-bark Lrsicle, 

Wrepped in green leaves, lay 

afew pieces of charcoal, Had 

he mot climbed & 


irom one 


conteamner caretulls 


high, he 
might have built a fire with 
them, but now he was thou 
SariCLs of leet a bore ATL 
shrubs whose branches he 
used for kin 
Ay Piece OF MEAL, from 
an thes be had killed earher, 


and a few berries were all the tood he had 


might have 


ching 


The man, mm his late 20s or 305, stood five 


feet two. His clothes of animal skins, cape of 


crass, god leather shoes stilted 
warded off the cold 


SHIN DOT MArKINgS, perhaps tattoos 


with grass 
Beneath his clothes his 
several 
sets of parallel blue lines.on his lower back, a 
cross behind the left knee, anc stripes on the 
night ankle. In bis hand he clutched his ax, the 
most valuable thing a man could own 
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He looked up at the mountains we call the 
Alps, Something was wrong. Thisskilled, sali: 
tary traveler, who knew these ranges as well as 
any man, was-in trouble. Perhaps a sudden 
blizzard had surged over the jagged ridges and 
was engulfing the pass; perhaps the man bad 

gone too lang with toe little 

food; perhaps some illness 
his strength. One 
he laid down 
the belongings that defined 
his life, propping them here 
and there among the rocks 
around him Then he 
itretched out across a broad 

stone in the center of the hol- 
low, reclined on his left side, and laid his head 
down. Sleep overcame him 


capped] 


i 
item al a time 


Che man never awoke. Deepsnows covered 
him. T 





irough some §,.000 years, he tay in his 
tom be rat i ce, frozen iT the posture ot hic last 
CONSCIOUS Moments 

(In Septem ber 19, 1091, a drerman couple, 
Helmut and Erika Simon, hiking near the bor 
der between Austria and Italy, wandered 
slightly off the ‘Continued on page 44) 


Wilhionil Genprapiie, June 1O03 





i a] é F my ' a, Lhe ‘ = . ; 
| ail Ft bee : : ag () L | (; H Finally a forensic team from 
f : Uh: at ' 7 i 

bie : : Inmsbrucet, Austria, orrived, 
i ‘ : a = = Call oe, Br 5] 5 j i i » | 4 F . aid ; ; 
sh i = Area bee *, | | Workers digging with ski poles 
- ‘f Ved ~ i = —, , 

Pe aeATH (right) scattered the [ceman’'s 
a q F ! : —" . = i a 
F ad (CERAAN —— |- Our divs aimost ondid 5,00) forments, The penitols were 

GRASS CAFE gh at voor of preservation as res- missing, possibly broken off when 
=a" preaetrent™ | _ curs manhandled an archaes- the coroner anil on cesistori 
; <r ‘ - ial ‘ P ; - 7 - 
AIRoM BAP - lorica! tredsure, Assuming lifted the corpse (fur right). Not 


ONT Atha © 


us 


they had found an accident 


victim, climbers: trampled the 


depression Where the fceman 


low (map, left). Tring to free the 

bencly, i policenuin sumimoned io 
the 10 530-foot site on the 

Austrion-Itation border 
a tore tite the felt Aijp 


’ with @ jackhammer 


until archuocologists viewed the 
bodyvand belongings ina fob was 
the Ioeman's antiquity revedied 
Despite the damage, the body, 
still wearing a gross-stuffed boot 
(below), wos amazingly intact, 
virtuality onlormed by the glacier 
that hod slid over the trench 


where tf tov 











Suddenly 
Erika Simon caught sight of a small head and 
pair of shoulders emerging from the ice. The 
couple thought they had stumbled across a dis- 
carcec| doll, Instead, Frau Simon had found 
the solitary prehistoric traveler 
1 world as the Iceman 

He was quickly nicknamed (iz), after the 
Citztal, the valley north of his death site. Not 
since Howard tomb at 
Ring Tutankhamin in the early 1920s had an 
ancient human so seieec the world’s imagina- 
tion. Within months, T-shirts, postcards 
elry, and pop songs celebrated Otzi. Austrian 
schoolchildren described him as well as any- 
who cied alone in 


(Continued from page 33) trail 


now known 





arourel t 


Carter unlocked the 
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one could: “the poor man 
the snow. 
a fantasy about Otzi. One 
journalist that the 
hoax—an Eevptian mummy stolen from the 
British Museum anc-some haw planted in the 
ice. A German woman iat she 
was writing a book about her nightly séances 
with (tzi. Other women declared that they 
wanted to be impregnated with his presum- 
ably frozen sperm! 

Meanwhile, the Iceman had beron to exctie 


Fyernone bad 


insisted iceman WAS a 





announced t 





archarologists and anthropologists all ower the 
world, Thought initially to be 4,(% ye ars ole, 
he ratiked as one of the old 
served mummified humans ever found— King 
Tutankhamun, by comparison, lived nearly a 
millennium later 

The Iceman's was by far the oldest body 
everretrieved from an Alpine glaciér, his near 
est rival was a mere 400 cag at 
LO,530 feet, the ented | 
highest prel human find ever rate in 
Mot even the remains of a campfire 
had been discovered so high betore 

The loeman’s body survived through top 
graphic luck. Shortly after he died, the rocky 
hollow where he lay flled with snow, Gut it 
formec astable pocket, detached from lhe gla- 
rier that flowed tor five tmillentia a i ES 
nbove his bead, Bodies 


ally are crashed and torn 





i45t Ane best rr 


years ald 
death site repress 
iétorn 
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W VArE 
caught tn se lers WSU 

by the movement of 
anc organs are reduced to 
Che iceman instead 
wis naturally mummified, The body emerged 
in such good condition that the man’s eveballs 
eerily ai the modem 
world, and scientists may be able to determine 
what he ate for his inst meal 


the ice, And bess 


en undifferentiated Triass 


remain intact, glaring 
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SA MOUNTAINEER who has spent many 
jubilant days in the Alps, I found his much is certain: The Iceman 
myself engrossed the moment I stood five feet two inches toll, had 
htarcd about the [ceman. Asa jour wuny, medimm-length dark hair ane a 
nalist who often writes about prehistory, Iwas beard, was between 25 and 40 years old, 
doubly intrigued, And as the details of the ard died around 2000 noc. Abmost ewery- 
chance discovery became clear, I realized that thing else about him is part mystery, 
On 8 Wat Septem 
years almost to the day 
belore Erika Simon stum 
bled upon the mummy—! 
myvsell had ventured within = | 
amileandahalfofwherethe | 





ler alternoon in 1 982—nine Port specuiortien, 


[ceman lay 

[ flew to Innsbruck to 
reporton the Iceman, hoping 
to see him with my own eves. 
[t was too late: Alrearcly the 
scientists m charge had 
closed the deor tightion press 
ind public alike 

Their reaction made sense 
in tight of the shocking tale of 
the botched recovery of the 
Iceman § Temas that was 
beginning to untold 





During the four days-after 
the September discovery, a 
small horde of well-meaning 
hikers and officials, includ- 
ing the famed mountaineer 
Reinhold Messner, hac tak- 
en their turns trying to Gree 
the wanderer from the ice 
With ice axes and ski poles, 
the “rescuers” had hacked 
and prodded. One of them 
had seized a nearby stick tt 
dig with, breaking it in the 
process: the stick turned out 
fo be part of the harel-wood 
nnd larch-wood frame of the 
iceman's backpack, an arti- 
fact the likes of which had 
never before been discovy- 
ered. In their haste the work- 


ers alan mandrel tio snap aff PF CAS AATIFACTE PUOTOGEAPUED af DAMIVCHSGRathWancieds PENTEALHUETUM. MAMIE. GPa Bin 





the Iceman's six-foot-long bow. (The bottom Anthropologists are intrigued by his 
end of it, frozen in the ice, was recovered a secret markings, such as the poratlel 
Wear later, } fintes on fis lower back (facing pore). 
Yanking and pulling on the Iceman's body, They wonder if astone disk threaded 
his saviors succeeded in destroving what was with a leather thong (top) served as on 
left of his clothing. Then, as they hauled their amulet, A piece of fungus on a string 
victim out of the ice, they realized that his geni (above) may hove been o first-id kit. 


tals were missing. Cince treed, the lceman was 
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slung in a body bag and atrlifted to Vent, the 
nearest Austrian village, There, 
forced the body into. a coffin for the car ride to 
Innsbruck. Some witnesses heard a cracking 
sound. (A rave later revealed the left arm to be 
broken.) And on the mortuary slab in Inns- 
bruck, as a mob oof photographers flashed 
away, @ contaminating fungus began growing 
on the [ceman's skin 

Not until five davs after his discovery didan 
archadcologzist, Konrad Spindler of the Univer- 
sity of Innsbruck’s Institute for Prehistory and 
Early History, examine the Iceman. In all fair- 
ness. none of the salvagers hacl suspected the 
[creman's antiquity, Even the knowledgeah 
Messner gucssec the badly might date, at the 
earliest, from the Mickdile Ages 

“T needed only one second,” Spindler told 
me in October 1991, “to see thai the body was 
4,000 vears old.” Actually, it was the style of 
ihe iceman’s ax that inspired the archacolo- 
gists confidence. That ax 
that the Iceman lived around 2000 B.C. plus.or 





14 Sal Wagers 





i 
i 


indicated to him 


Minus 20) ears, 
At once a rigorous effort to stabilize his 


condition was launched. Under the supervi 
sion of Werner Platzer of the university's 
Anatomy Insitute, the mummy was placed in 
a freezer, where the temperature was ke pt it it 
constant 21°F and the humidity 98 per- 
cent—the same conditions as the ice from 
which he had emerged. The Iceman could not 
be removed from the freezer, Platzer decreed, 
tor more than 20 minutes at a time, and then 
only for the most compelling scientific inquiry 
By then, the best press credentials in the world 
could not crack open that freezer door 





URING THE NEXT FEW MONTHS the 
| Austrians began divulging some of 
the Iceman’'s secrets: They did so 
slowly and cautiously, still embar- 
rassed by early mistakes. For instance, the 
mummy s most prominent injury was a gap- 
ing hole in the left hip. In October Spindler had 
assured me that the hole was caused bv some 
wild animal shortly after the Iceman’s death, 
before the snows covered him. But a-police- 
man who had belicoptered to the death site in 
september came forward with a confession, [| 


yes that beheld an ancient world stare from the head of the [ceman—one of the oldest, 
best preserved of all prehistoric corpses. Naturally mummified and sealed in an wirtight 
pocket by glacial ice, the body survived with its brain.and internal organs intact. [ce pressure 
disfigured the nose and lip, and pushed up the left arm. Stored in a freezer at the University 
of Innsbruck, the Iceman is removed only for brief examinations by scientists (below), 
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BRINGING 
THE ICEMAN 
TO LIFE 


‘o real he seers—as if pousing 
S in mid-sentence or catching 
his breath ofter a hoard day's 
climb. Reconstructed for 
NATTONAL GtocrRaAraic by John 
Gurche, on anthropologically 
trained artist, the Tcenman 
oppedrs ind bust modeled from 
forensic data to suggest how the 
ancient truveler might have 
lacked in life. 

Gurche began with published 
tebles af measurements, three 
dimensional computer imuiges, 
X rave, ced CT scans, all pro- 
duced by the Anatomy Institute 
of the University of Innsbruck. 
Projecting computer images onto 
modeling plastic at the Denver 
Museum of Notiral History, he 
sculpted @ replica of He siuil 
(top left). He then added clay to 
duplicate the [oenuan’s magmm- 
fied face, complete with smashed 
nose and tip (second panel), 

Like a morician reversing 
time, Gurche cove life to the Ice- 
mon. Using anatomical data for 
European males cand fis iwn 
interpretations, Gurche fleshed 
out the face with muscles and 
fatty tissue, following a map of 
numbered pegs. He recorn- 
stricted nasal cartilage and 
positioned glass eves. 

Finally he mode a new model 
of the head with soft urethane, 
tinted to suggest windburned 
skin (right). Distinctive features 
emerged—a broad nose, & pre 
truding lower lip, a prominent 
chin. Human hair wos added. 

Ino telling gesture, his eves 
ire alert, os if noting with alorm 
the storm clouds gothering over- 
head that may have foreshad- 


owed his death. 
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LEAVING THE 
STONE AGE 


he firet metal widely used in prehistoric 
Ta ces 
Europe ae eorly as the fourth millennia 6.c. 
when ortisens learned bo extract it by smelting 
ore. Setting up operations nedr deposits im the 
Alpine foothills, the workers produced ingots 
that were later fashioned into weapons an 
tools sharper and more workable than store. 
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and not who hacl on 


ocarbon analyses 


from two different laboratories 


(later! the lcetman between 3500 
ond 3000 #.c.—1,000 to 1,50 
vears oder than Spindler’s confi 
dent initial assertion. How had he 


made such a mistake? 
Smindier hac based his date 
the [ceman's ax blade. It 
trom the Early Bronze Age, 
argund 2200 8.c. The blade, however, turned 
bronze at all 
showed it to be nearly pure comper 
metals awk 
hus 
fram the Bronve Age 
from the 
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which 
Out tot to the Cerca erly sts 
(The two 
quite simular. 

the Iceman ws far rarer than a voy- 
He was, in fact, 
Copper Age 


central Kurope roughly from 
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unique: a 
which lasted tm 
HO) ta 2700 Bi 

Vieanwhile, the ceman became the focus of 
un intense political dispute, Although Awus- 
trian police had retmnevwed the body, survevors 
determined that the Iceman hadi 
ua Peet ltalian border—in the 
fT Alto Acige, or South 
tthe Austrians turn 
South Tirol iene ts 
otiations the 
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own claim. After 
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Ar the wnrnigiurd of a mew 
ero, the Iceman carried 
acopper av (above), the 
oldest ax found in Europe with 
its bindings and hondle intact. It 
predates a bode from around 270) 
Hic, (left), excavated from the Remedella 
Sotto burial site in northern [talhy, 


AUSITiaNS auretd—on paper at least—to 
the lcorman to South Tirel by Se 


liral government 
remain in Aws 


return bem bet 
1994. Since then the South 
has agreed that the body muy 
ria until research is se d 
The Awstrii mod preservation 
fraught with problems “To fre 
reais 
archaeoiogis? named Markus Eee. “Tt dries 
Also the ice expancis anc breaks down 
sci ete a Every time they take him 
out to check! im. he 
L met “ee 


Liree Of Te 


efforts 
re the li 


aT) CULSpPoken V¥OUNE 


were 
BMAn 
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him oul 


starts to melt 
Austrians had put ir 


[ceman's tools ane 


AGT 
ia the | 
storing the 
belongings, at the Roman-Germanic Central 
Museum in Mainz. Unable to see the Iceman, I 
letermined to learn about his world. His 
ae 
OUT that weorkd than 
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pclae 


DOSsSess1ons, many archaeologist= believe 
tell ws more ah 
E will 
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eventually 
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Geotri i Treman’s domain was 


the Alps, stretching from the massifs of south 
east France to the Swits-German border, from 


kes of 


Five thousand veors ago these 


the ranges of the Austrian Tirol to the 
narthern Italy 
mountains that command the heart of Europe 
were & vast, fearsome wilderness. Vet in the 
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thes rner Ta rl ero ch the, truck cl [TAY 
fled ¢ven tarthet Whatever else he was, the 
ceman Wasa mountaineer. Fie very clothing 
ancl his tools proclaim as much 

ine iceman § most provocative possession 
Was Nis COpper ax 


Markus Ege pick it up and offer it to me 


weaned handle and swung: the 


With reverence, | watchet 


| 
1 
| 
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tool gently through the air. The handle ended 
in a gnarled joint where tt bent to hole the 
tylmbele 


the SUTLORLS 


Perhaps the Iceman himself had seen 
Hf the ax handle lurking imsicle a tree 
C reé 
[ traced the haft 
2 notch that held the 
lc] the 


beneath a tightly wrapped 


ariel tw} cut 
with my fingers to where i 
Dark 
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1 a | 
aes oe 
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ence in 


ade firmly in 
thang of rawhide. D weighed 
the wedge-shaped blade in 
my palm and ran a fingel 
over a2 pair of small nicks 
in the W hat 
swings had the [Iceman mace 
to dent that blade; 


The ax blade that fooled 


CHiLng eare 


Spindion continues to con 
foun the experts 
ingly, it a flanged ax rather 
than amore primitive flatax, 
The flanges, or ridges, 
its four de s held the blacte 
more stably in ris halt 

Mast Copper Age special 
ts in Burope now agree that 
6 DIAS 15% 
sic example of what they call 


tyvle: Reme- 


SUT Dr iSs- 


WE 


the [oeman 


; 
og Poa OH 


dello Sotto was A cemeten 
just oouth of the Italian Alps, 
where 174 tombs were exta- 
Vated in the 19th century 
However, 
iacts are 


I ee lk mie 


BC. loiven the [cemans ra 


Remedcelio AFL 


thowent tea 


PArUGr Loan arti 
diocarbon age, how could he 
Le 


whned a Remecello ax 
Vears earher? Ii 
was as if the tomb of a medt- 
eval warrior had vielded 
modern rifle 

Ker wilked me to a 
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table 
ant, Hoswl 
tha (soedecker-Ciolek, was 
the hundred 
dthing back 
Ww Teele 


sogey edges. Vet 


trying to put 
5 of the Icemas | 
i [yey 15S 12 
of pieces with stretched 
already the two researchers had made impoat 
taunt 


hac aI 
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observations ‘Lhe patchwork fHrmcn! 
rnety 


w by a skilled hand, Far cruder re- 


manalivy been stitched togethe 
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Lt | } aE Tia 
mts 


pairs had been made, probably by the Icema: 
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| foe Joeman s survival bit 
included an ash-hondled 
flint darrer (above), its blade 


no torrer than ian orroew)iead. 
Phe fleeman probably used it to 





cut leather or come. Found 
near his body, the dagrer oy 
next to a eraoss sheath, the first 
ever discovered. 


ln addition to a bone needle, 


ohank of grass rope, and a 
mass of feltliike fiber that may 
howe served as tinder, the Ice- 
mon aio owned a four-tich- 
long stick (left) tipped with 
ontier, conservators belleve il 
wis a tool for sharpening flint, 
neces of which the [iceman 
stored tra pouch, 

A common material, flint 
served toolmakers through the 
Copper Age ana into the 
Bronze. The loenuin carried 
high-quality flint that he 
may have tritded: Lawrence 
forpieid of the Oritversity of 
Birmingham in England 
beliewes it wis quarried in the 
highlands east of Italy's Lake 
Garda. At a burial pround 
across the lake, Borfield (focing 
pare) found items almost iden- 
Heal to the ones the [oemuan 


possectsecl, 





| “welve unfinished arrows 
and on instring bow raise 


the question of what the [cemoan 
wos doing alone and defenseless 
in the wild high mowntcins. His 
deerskin quiver (above) did 
Conn Mem ¢ complete owrrows, 
mide of Viburrmn wood wit 
flint heads and feathers. But the 
foeman's longbow could not 
have fired them. The curved, 
six-foot-long piece of yew 
whoo —toller than tee Deeran 
himsel—had not been notched 
or fitted with string 

Most experts speculate that 
the mountain truveler wens a 
shepherd who fad lost or dom- 
aged his weapons and wax gath- 
ering material for new ones. 

Others picture the [cemuin as 
ashomn who, with tattoos, 
amulet, and magical ax, had 
climbed the mawntain tu do rit- 
udhistic bottle with evil, 


In the end what defeated the 
foemon wis probably the severe 
mouritiin wether. As his body 
shows mo sien of broken bones 


or disease, scientists think 





he froce to death after falling 
asleep. A frogement of his ploited- 
ross cane (below) was found 
neat to his heed, hewiree foiled 

bo wird off the fatel cold 
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himself, sewing with grass. Thus thev believe 
bis ties to a 
although he wae used to fending for himsel| 

Also, a8 they sorted thri 
rand Groedecker-Ciolek found 
two tiny spikelets of a primitive wheat 
liToenman-van 
Amsterdar, 
tas she 


ne Musil AsAVe remmunitt 
Hen the tatters of 
his clothes, Eg 
bal DET 
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Meanwhile, University 


nist Sigmar Bortenschlarer and his team ana- 


nly at low altitucles 
if Innsbruck boata- 
ivood the pieces of charcoal the Iceman 
cared ones came from a variety of trees 
throughout the Alp 
silows us to speculate 
tthe fam 
ihes of trees found @& mere five of six 
Hours th of the death site but at was 
ity s to the north. This 
EITLLN tnay hat 
e South Piro 
oi the 
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ch % | bat by 
fap het ee 


Hut one tantaliz- 
Ing mece of ¢. der nce 
about the [ceman’s homeland: One 
“an be 
botanice fence 
Indicates thatthe Ii e come from 
the Val Senales in th 

Eee 


showed me the rest Lorman 


tools, A small pencil linden 


fire Iceman 





was first thought to be 
hee believes that it was a 


tin ot antler 


wood with a 
a fire starter; now 
tool used for sharpening flint blades 

The beautiful i 
Iceman’s 14a 


leerskin WIVES that held the 
the scientists 
Copper or the 
een TOUT 


rows astonished 
for no quiver from either the 
Bronze Age had ever before 

if the Iceman had laid them 
down just yesterday. The | ler than the 
amd 
wood with his ax 
looked freshly cut. A flint blade in his carrying 
Deut still bore a burnish called sickle shine— left 
by the grasses he cut with the blade, Inside his 
quiver | saw scratch w flint 


Mf his arrows 


wommt 

. t 

i ols ooked nS 
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rf had shaped the 
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The first half of the Copper Age was anera line offered the best pastures for sheep, goats 


of climatic warming, when humans penetrat nn cattle 
ect higher than ever into the Alps. [he tree line There was also this newly valued metal wi 
climbed during the warming, and game fol call copper—pteat green veins of it bare to the 
lower! the forests. Hunters followed the came kv, teacdy for the finding among the rocky 
Other motives drew caring acventurers to rags. Copper was changing the Alpim world 
hich altitudes. Because dense forests covered forever, stimulating the development of major 
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much of Europe, the meadows above the tree trade routes between many isolated Viuliey: 


“Hefore this moment,’ 


explained Mfiorkues Eee 
[here were only two way 
foramanio be rich. He could 


= : a | ee, 
laYVt A OTe mass of catth a 


great mass of wheat. But 
these are mot good trea- 
cures ou cCannol HE 


them weolenec 


Eee took the Iceman’s 


copper ax blade im fis hand 
al i | 4 oe ee 
hist 2 SO LeRSure he 
aie VMIOFreOVerT, Vou now 
L = ta 
need men ii i MITES, 
smelters, axmakers, mavh¢ 
even salesmen. Now peor 
have a real profession, © Spe- 
cialty. Before copper, ¢very- 
body did everything 
To turn raw chunks of 
copner-bearing stone into an 
| | 
ahead like (he lceman + & 
no PAS eal Lhe Oofe must 
Aret be heated in aclay croc 
le buried in the ground to 
COVE IMDOUTIDes, OT =Agz 
Hiowing through pipes, sev: 
eral workers simultaneous!) 
direct intense streams of all 
into the fire, fanning it until 
1 hat? a I 
it reéarnes: iveai st i per > 
| t r R, ' 
neltmy pom. After the mal 
Hy cint. Al 
PT Opie r fies =i HArAte 


from Lhe stage. the entire mass 





allowed tocodland the slag 


ms caretulivy ch [1 et : aWiy, 
leaving blocks of relativel 


nure copper. These blocks, 





or ingots, are later reheated, 

Aes destination, the slopes of Mont und the liquid metal poured into a cast 
Rego in Pronce’s Maritime Alps The world's earhest known man-rmadi 
abound with sacred rock art, some of it opper objects— beads, pins, and awls—were 
from the Copper Age. Pilgrims bhety fabricated about 8000 Bvt, in Turkey and 
pissed this 8,140-foot site, where a carv- fran. There is evidence of copper mining in tht 
ing dubbed the Mon With Aigcog Arms Balkans by around 5000 8.c. From there the 
(above) appears amid daggers and grids. techinels fy pr balls spre WtSst, Pear hing 





2 Atos about a thousand vears latet 


oi National Georrapiic, June 1903 


UR FULLEST PICTURE of life in the 
8 Copper Age comes from scores of 

villages painstakingly excavated 
over the past century on the shores 
of lakes in northern Switzerland, as well as 
lakes just across the border in Germany and 
France. As I traveled among these scattered 
sites and the museums that held their artifacts, 
limagined the Iceman, perhaps 
as a trader, paying a visit to 
such a village in the late fourth 
millennium 8.c. 

The long approach through 
the dark forest had taken its toll 
on his-spirit. He had sensed 
bears and wolves lurking un- 
seen in the woods; because of 
the tangle of brush and trees, he 
had found his bow and arrows 
all bot useless for hunting. Sev- 
eral times he hac lost his way, 
finding it again only by care- 
fully retracing his steps. 

At last he came to 2 wooden 
palisade fence encircling a vil- 
lage. ‘The strangers guarding 
the gate demanded to know 
who he was, but their language 
was alien to his ear. They stared 
at him hard, disdeinful of his 
patchwork animal-hide cloth- 
ing but impressed by his won- 
derful ax, Finally they let him 

The village was a pandemonium of domes- 
tic animals and people. The Iceman climbed a 
ladder to the floor of a terrace. [t sat on great 
wooden stilts above the mucky shoreline of the 
lake. The rough-hewn houses of the villagers 
were crowded behind him. 

Gradually the Iceman’s welcome grew 
warmer. His hosts lent him a linen tunic, 
embroidered with colorful designs, to wear 
while his fur clothing dried out. 

As he relaxed, the Iceman saw how superbly 
placed the village was. For days he had trav- 
eled under the dense canopy of pines, oaks, 
ancl elms, with only the occasional clearing to 
give him a glimpse of the landscape. Now, as 
he rested on the terrace, he could look south- 
east across a huge sheet of water to the spectac- 
Ular mouritains. 

His new friends fed him well. One night he 
ate beef, great bloody joints singed on the fire; 
another night, fish from the jake; yet another, 








The fcoeman 


steaks from a dog they hac slaughtered that 
afternoon. Their berries and nuts he knew 
almost too well, but the food he craved was the 
soft, greasy stuff farmers had recently learned 
to make from milk. 

At last the Iremuan pulled out of his back- 
pack the goods he had come to trade: pieces of 
unshaped flint, ruddy, cream-colored, gray, 
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COPPER AGE 
IN THE ALPS 


Advancing technologies helped tisher 

A inthe Copper Age (4000-2200 n.c.) 
in central Europe. Agricultural inven- 
tions like the plow and wheeled cart 
prospectors, stimulated by the demand 
for copper, traversed mountain passes, 
exchanging ideas and teoimaking skills 
between the lakeshore villages of the 
north and valley settlements of the south, 
Drawn together by trade and technology, 
and shoring common rituals, the peoples 
ofthe Alpine region gradually merged 
inte a single culture, before diversifying 
again during the Bronze Age. 
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B.4 E not until Roman times 


and barley and 
They had only recent 


aw probal a ldest Wheel ever found i 
central Europe—and mavbe in the world. It 
WHS Ciscovered in downtown #Atirich in 1979 
bi ; Wiss Leeann ad ty archaeoloaret Ulich 
Ruott, | na Single piece of m ple, if 
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(entral Ewrope'’s 
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\ urely the loeman knew of the fertile 
Woliey of the head of Lake Garda, 


inhabited long before the Copper Age. 
fodoy olive groves ond castle ruins over- 
look the town of Arco, He mov have eveti 
worshiped atthe carved stela (above) 
that archocelogist Hons Nothdurfter 
discovered below on alter in Laces, Italy, 


li miles from the [ceman’s comp 


Yel Copper Age artists cut imag 
| y ho = 
Poli | On TotkK Ssurreres if WT Arcos SCH LST 
Franco Merzene has found many rows of fu 
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In nortowest [tal He 


wis Mitualsti 
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What language did the Iceman speak? We 
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soil. Almost all modern European languages 


belong to the same family, which ts called 
Indo-European after a tiypothetical common 
parent language. Until recently 
thouwght 
in Europe around 2500 #.c. However, British 
Renfrew has 
arirued that the Indo-European languages 
reached Ewwrope much earlier, [f the [ceman 


indeed spoke an Indo-European 


most EX Pers 


that [ncdo-k uropean tongues arrived 


archaeologist Colin recently 


tongue, lin- 


rusts beliewe he would have usec a word like 
Rivekiior for wheel, diner for door, aermeos 


or fod, and sews, meaning lo snow 


While words canno! 
can. And different stvles may point to different 


be excavated, pottery 


nf its formidable coat 
' of armas, a Copper Age 


stela (right) brandishes sewen 
copper dagrers, plis halbercds 
ond axes—proof of the sacred 
sirnificance of carly metal 
implements. A stylized hurman 
fAimure Hiat may hove rep- 
resented a geod or ancestor, 
the seven-foot-high sandstone 





slab wears a corded belt anil 


necklace. [te T-ahoped pin, pox- 


the rere stieer piece (above) 
found at the Remedello burial 
dite. The stela belongs to i 
“fomily” of six stones uncovered 
near Arco, with a chitled-sice 
firure and a mother made of 
marble (left). 


cultures 
PuiareS, 


pottery styles seem Lo celine aramatic Darra 


and presumandly to different lan 


In Switzerland sharply contrasting 


ing the Iceman's era 
barrier, which 


bisects present-clay Switzerland, marked the 


between two 
Some specialists think this 
collision of two currents of thought and art— 
Mediterranean ideas sweeping up from the 
south and eastern European notions moving in 
from the north and east, Trade and perhaps 
Warfare ultimately broke 
Toward t 
fi) B.C., a 
Beaker people, after the shape of its pottery 
had unified the Ales and most of Europe 
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w end of the Copper Age, around 


single culture—calied the Bell 


Weetrcrten. Gr OFrapric June Pes 


sibly a cloak fastener, resembles 





nce prized like gold, a four-inch cop- 
() per disk must hove awed villagers 
when itappeared on the German shore 
of Lake Constince: Archoacologists un- 
earthed the ornament from a village that 
burned around 3900 #.¢,, moking it the 
oldest copper artifact found in the Alps, 





tii Lo ee eo | 2? PTR Pe Lae, Tes, Sea 


AST SEPTEMBER, just before the first anni- 
versary of the Iceman’s discovery, I 
few back to Innsbruck, still hoping 

f-somehow to see the man. His scien- 
tific guardians, Werner Plateer and Konrad 
Spindler, told me that a special viewing 
remained out of the question. However, Spin- 
dler flew with me by helicopter to the site 
where the [ceman was found. After we 
reached the hollow, Spindler stooped, then 
ran A finger across the snow 

“Do you see this?” he said, showing me & 
fine dirt now coating his fingertip.“ Dust! This 
is why we found him." 

In March 1991 a huge Saharan cust storm 
blew tons of fine particles all the way to the 
Alps. Over the warm summer of 1991 the dark 
prit absorbed the sun's rays, spurring on 
unprecedented melting of the glaciers 

"We think he was found only three days 
after he had melted out,” said Spindler. “And 
three days later, the snow fell again—enough 
to have buried him. He was outofthe ice, then, 
only six days, al maximum. 50 we are very 
lucky. I think it is easier to break the bank 
al a casing,” 

Llooked at the rocky slab where the man had 
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lain and wondered again what he had been 
doing up bere. D asked Spindler 

“L think he was ashepherd,” he rephed 

| beard that belief echoed the next day 
Rather than take the helicopter back with 
Spindler, | hiked down to the Otztal Valley 
The next morning Dmet a group of modem 
shepherds tending a flock of 1,600 sheep, 
Struggling in German, I questioned the three 
sturdy young men and a woman about the Ire- 
man. At nine in the morning they were drink- 
ing wine straight from the bottle: 

Of course he was a shepherd, they assured 
mé. Like them, he hac been on his way from 
the north, across the glaciered Otetal Alps to 
the Val Senales, the safe yalley on the south 

"To bis house,” one nodded, 

As lsprawled inthe grass, envying the shep- 
herds their tipsy camararcerie, [ realized | 
might be witnessing a trek that sprang from 
an unbroken tradition stretching back 5,000 
years to the Iceman himself 

Through these blithe shepherds I seemed to 
glimpse not only the Iceman but also inklings 
of his elusive soul, 

The [ceman’s tattoo-lhke markings: might 
imply something about his spiritual hfe. They 
intrigued scientists, who had no evidence that 
tattooing was practiced until about a thousand 
years later, The Iceman’s markings are not 
like those of a modern sailor or lniker. Located 
in normally hidden places—his lower beck, 
behind his knee, and on his ankle—they were 
not done for show. They may have been 
designed to give him some sort of supernatural 
power or protection 

=o might the pair of fungi he carried, each 
pierced by a leather thong. Archaeologists 
have never seen anvthing like this arrange- 
ment from this period. The fungi contain 
chemical substances now known to be antibi- 
otic. Tf the Iceman wsed them to counteract ill 
nesses, perhaps they seemed magical to him. 

In the weeks ahead | tried to learn whatelse 
had animated the man. What were the gods he 
worshiped? What were the behets that held the 
agether? I found win: 
dows to his soul in a series of recent Copper 
Age excavations across northern Italy. ‘The 
evidence is recorded on three types of arblacts 
One type isengraved stone slabs, called stelae, 
which were erected at sacred sites, 

An astonishing set of six stele was acciden- 
tally discovered only.a few years ago at Arco, 
near the city of Trento, as bulldozers were 


cosmos of his people t 
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clearing land foranew hospital. Earthmoving 
for new construction is, in fact, what has 
brought many Copper Age sites to light 

These stelae, known as Arco 1 through VI, 
ire kept ina warehouse in Trento. [ was taken 
there by two energetic young-archaenlogists, 
Franco Marzatico and Peclrott 
Arco |, a sandstone slab standing seven feet 
tallancd weighing seven tons, 
l 


Annaluisa 


anced like a human torso 
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The chest & crowded with 
Carvings: seven copper dag- 
gers, balberds, a necklace, a 
richly detailed belt, and an 
object Pedrotti called a scep- 
ter. Three copper axes are 
identical to the [ceman's, 

Axé are found on other 
Copper Age stelac. What do 
they mean? 

scientists believe that ste 
lae represent 
ated 
heroes. Perhaps the Iceman, 
When he saw o stela such as 
Arco I, knew exactly which 
warrior or deity the stone 
proclaimed, as a Koman 
Catholic might recognize the saint in a medii- 
eval fresco. Perhaps he had even prayed before 
this stone or made a pilgrimage just to touch it 
In a mystical sense, each swing of his ax par- 
took of the sacred. To chop down a sapling was 
to be Linked to some god whose own ax had 
helped bless the world, to some hero whose 
weapon had rid the 

The spiritual importance of stelae endured 
among the leeman’s descendants. Only last 
summer Hans Nothdurfter af South Tirol's 
Department of Archaeology in Bolzano found 
a Copper Age stela beneath an 18th-century 
wood gpitar in a church in the small South 
Pirdlean village of 
on both sides with 
Including an ornamental belt, radiant suntike 


g0u5, Vener- 


ancestors, ar cultural 





and of evil 


Laces, It was: covered 


Mysterious CngTavings, 
obiects, and a copper dagger just like these 
depicted on Arco 1. The practice of invoking 
the spirits honored on monuments for good 
luck and fertility must have persisted well 
into Christian times. Even 4,000 years after 
the Iceman died, Roman Catholic bishops 
were threatening “worshipers of stone” with 
ECoOMmmunication 

Laces lies only 11 miles by air from the high 
pass where the Iceman perished, The tela 
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‘he turning of an ungainly solid wood 

wheel constituted a true revolution 
during the Copper Are, when wheels 
were first used in Furope. Exrcovated in 
rich, Switzerland, the 20-inch wheel 
from 3200 8.c appears beside a model 
of an early cart. 
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cannot be :carbon-cdated. But if the monument 
sas Old as he 15, the Iceman probably knew of 


it. Ae might even have worshiped before it. 


TELAE GIVE US one window on the spiri- 
tual life of the Copper Age: burial sites 
alford another. The most 
Remedello Sotto, south of Brescia. Its 

[24 separate graves provide us with-a wealth 
of artifacts, including beautiful flint blades. 
probabh made just forthe burials. An unusual 
diver pin and numerous arrows and. metal 


famous 3 


Weapons suggest to some scientists that no 
common men were buried here. The [ceman's 
Remedello-stvle ax could indicate he wasa big 
Thin ina hierorchical societs 

it was long thought that such single burials 
were the norm across most of northern [tals 
However, in 1981 British archaeologist Law- 
rence Barfield of the University of Birming- 
ham uncovered a:startling Copper Age burial 
site, Called Rocca di Manerba, on the western 
snore of Lake Garda. At this site Barfield 
carefully individual 
Instead the cemetery wis a chaotic 
human bones. The skeletons. had 
apparently been ritually defleshed, Barfield 


found no arranged 


En yes 


Thess tf 


A 





A triangular platform and plowed eurth speak of ancient rituals at a cemetery cacivated by 
Franco Mezrena, above, in Aosta, Italy. A stone dolmen housed bones. 


speculated that the bodies had been exposed bi a rite of celebration, a life-athrming cance 
the elements or buried for a time. Then the Row upon row of chamois, deer, and boars 
skeletons hac been taken apart and burned invoked a hunting magic. And countless dag- 
‘inally they were deposited ina mass crypt gersandaxesonce more declared the supernat 
1] the inclividuals at Manerba were 50 buried ural power ofa tool or weapon made of copper. 
If the Iceman had belonged to o communits From Val Camonica I drove west to Aosta 
like this, he would have beenanordinaryman Here the Iceman's contemporaries builta red 
In an egalitarian society ious complex so grand that he might well 


rock art—the figures that Chalcolithic artists 





ve third window into the Iceman'ssoulis have made a pilgrimage to it, Some 45 stelae 


etched into cliffs and other rock surfaces 
Some 300) OOO rock LiSures,, Mia of them 
carved by Capper Age artists, have been dis- 
covered In a narrow northern Italian moun- 
tain valley called Val Camonica. Cnty 50 miles 
from the [ceman’s resting-place; the valley 
must have been known to him 

| wandered fortwo days among the dazzling 
and perplexing petroeiyphs, guided by 
archaeologist Angelo Fossati of the Footsteps 
of Mian Arthaeolorical t Operative Line 
recurrent image was a circle with radiating 
spikes. [t was.as if some Copper Age visionary 
had once seen the setting sun framed by the 
antlers of a great stag on the horizon. Had the 
imaee become his people's simn for revelation? 

Fossatishowed me a chain of humans linked 


arm inarm, encircling astels. Here surely was 


Fa 














LAST RITES 


' ‘alling upon higher powers, a village chieftain or priest 
4 leads a burial ceremony at oa time when few people lived 

past 40). Archocologists believe that in mony Copper Age 
nas boris the bodies of the dead were ritually deflested by 
exposure to the cloments or by temporary burial, and the 
skeletons broken up, At auspicious times of the yveor the bones 
were gathered and prayed over ani then piled into o dolmen. 
To make rogm, older remains were removed and burned. 
Headstone-like stelae moy designate clans inside the tomb, 





pproaching the past on its own terms, 
archaeologist Pierre Petrequin 

crosses Lac de Chaloin in-eastern France 
toward pile houses built in the strle of 
Copper Age dwellings, In summer he ana 
his students adopt the life-style of the 
Iceman—meaking pottery, gathering food, 
and chopping trees with primitive axes, 
Concludes an assistant, “I think life was 
not casy.” 


have been unearthed at Aosta since 1969, 
mostly uncer the direction of archaeologist! 
Franco Mezzena. The finest of these features a 
bow, several arrows, and a copper ax 

The site also displays structures called 
dolmens—large tombs that resernble stone 
houses. In one Mezzena found the jumbled 
bones of 70 skeletons. Two Aosta dolmens are 
builton raised stone platforms, one of which ts 
shaped like a huge wedge and points north- 
west, Some researchers believe this form rep- 
resents the magical blacle of the copper dagger 
complex of dolmens 
and stelae has been found in the Swiss town ol 
st Alain Gallay of the Lni- 
versity of Geneva. The engravings in Sion look 
exactly like those of Aosta the diol 
mens are built on stinilar dagger-shaped piat- 
forms, also ortented 

Clearly there was regular traffic between 
these sites, Thev shared the same spiritual tra- 
dition. And they didso despite being separated 
by the Great St. Bernard Pass, which until the 
recent opening of a tunnel reguired a stow 
drive on a road contorted with hairpin turns 
ered among-the sites where Cop- 
per Age communities had interred their dead, | 
saw bow much emphast they placed on a 
proper burial. Whatever people the Iceman 
came from, they must have been deeply d- 
turbed by his disappearance. It was nota just 
closure with the gods. It was against the order 
of things for him to die as he did, The ones who 
cared for him were cheated of the purgation of 
their mourning. He had simply vanished, and 
noone knew where he was. 


An equally stunning 
Sion by archaerolog 
Moreover 


to the northwest 


As] wand 


DECEMBER, 14 months after my fascti- 
nation with the Iceman first took me to 
Innsbruck, an unexpected phone call 
summonet me back. Werner Plateer 
had invited four of the world's leading experts 
ited humans to examine 











the [reman 
earlier, Now they would evaluate how well 
Plateer’s efforts to preserve the borly 
working. After their examination I could get a 
four-minute look at the man 

Atnoon on December 17 theexperts entered 
Later they would tell me that the 
Iceman had dried out perceplibly during his 
ctay inthe freeser 

“Given the present state of the science, 
there's nothing more you can do to prevent 
desiccation,” said Elsebet Sander-/ergensen 
of Denmark's Silkeborg Museum 

An all-out effort to stabilize and preserve the 
man, they all concurred, was more vital than 
any further research on the bods 

After the experts finished their examina- 
ton, Platzer ushered me ito the 


Each had seen the body months 


Were 


his chamber. 
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hen | 


SfPelLaway, Ving on fils 


LO-by-20-foot chamber. He 
sland On a carpet just inside the door 
saw the Iceman, just 15 f 
ack inside a plexiglass box with regulated air 
Che experts were still 
tomical details: All [ could ch 
strugeie With a tumult of emobons 
How thin anc frail he looked, his 
sticks! His ribs protruded against hisskin, taut 
Che head, 
staring upward, had a fierce, angular dignity 


that the [ceman's ee 
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Platzer wWHs Savin 


or Te 


lett arm had been broken 
have occurred in Vent as 
into his coffin. It had snapped rather than 
hent, | the sci- 


Cite that WH Lil le Wrene 


The iniury rnd 


workers torcer him 


theurht, as if repuctiating 


) him from his world 





into ours 


ihe feoentian 





My gaze fixed on the Iceman's other arm, 


The hand lay in an open 


resting at his sule 
clench. The hollow 
had exactly the shape of his ax handle. Even 
the careless workers who had hacked him out 
of the ice 
rumor that he died clutching his ax. 

Cin the day he die 


TLL a UE = 1... a hot, oer _ 
iPEWEEN Telit and Wares 


had noticed this, giving rise to a 
Lhe rumor wes false. 
the Iceman had propped his ax against a stone 
i? feet away, But then, as he stretched out 
across the rock siab and drifted toward etet 
nity, his fingers had closed halfway, as if he 


Fr 
| | 


were Cclaspinge the memory of 





Ws Ax lf sc, at 


wat the last thing his: body hac to sav 
[ had a hundred questions to ask the ancient 


but MY 10Ur MINnWiCs were up. | 


voyager, 


turned and walked out of his chamber, leaving 
the [ceman tor the ages. a 
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HIS 15 THE ROBIN STOP,” Says 

biologist Sam Croce as we 

unfold from his subcompact at 

. 19 a.m. and are greeted bya 

Clamor from North America’s 
best known songbird. “They re so 
noisy at this time of the morning, you 
can't hear anything else” 

Well, not exactly. Over the insis- 
tent caroling of robins claiming 
possession of the shadowy lawns ind 
churchyards in a still slumberme 
COMMUTE Y Droeme's keen ears 
register a Mourning dove, howse 
finch, catbird, mockingbird, and 
chipping sparrow. Atid one second 
before the three-minute alarm sounds 
on his chronometer, a drowsy cardinal 


chirps ff halfhearted call note. 


Singing aaweetsolp, a proirie war- 
hier adds to the chonaes of migrant 
songbirds in decline across the 
United States. As the scale of losses 
comes to light, alarmed experts ask: 
Con we save our birds of summer? 
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The annual flight of one abundant songbird, 400 LARTOGLAPRED Oe 
the American redstart, reveals the dangers 


contrilmting to many species’ decline. Like fi. Ay 
more than 200 other Neotropical migrant ce 

Lond birds, recdstarts breed during the sum- : 
mer in Nerth America and spend the winter 
south of the U.S. border. With each passing 
migration, more forests are cut, more pred- 


ators thrive, and more human obstacles Tropica! deforestation 
clutter the landscape, Some species adapt. sipping int “ feu 
But since 1980 one in six redstarts hus aretnan Hera ara nity ge 


without wintering trabite. Aad, po 
quietly vanished. Sarth. however, appear to mab’, 
G0 welll secomd-Growin foress. 


nnd dash tor 


nour 24’) 


We pile into the car 
Lhe next of 50 stops o mile 
long 


circuit of Calvert County, 


Wwecped il thi tidewater 1 Elon of 
Ley Aue be 
Kay and the lower reaches 1 
ratuxent Whit a difference a 
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breasted cousin lone 


declares the inert 


in the fore ah | OcRernee 
Few who have heard its 


al-sone wold innee 


or thie | 
Phares 
ethere 

[tis 
eason hereabourts, 


nenth when 2,2 


June 18, height of the nesting 
intl this £5 the 
00 amateur ornithal- 
ogists —from desert borderlands to 

treeless tundra— join in the annual 

North Amencan Breeding Bird Sur- 
vey (BBS), Organized in 19645 by the 
U.S. Fish and Wildlife 
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homes in the decidusans foreets of 
iorthern New E.nelanel ane the Mid- 
t ana cs tive Wintel 
mangrove swamps ond rain forests of 
the Caribbean and Ce 
For several months I spoke with 
studving the lives of 
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Les Ling was the editor of Audubon for 
2S vtors. He has written, photographed 
ir edited some 30 books on natural histor 
ind conservation. ScoTT GOLDSMITH": 
photorraphs have (lustrated severe! Sori- 
ooks and TRAYELES articles 


il wealth and vie- 


come to know the black-throated blue 
Warbler 25 intimately as the evervdsy 


cardinal! that nests in my front-5 
Would chscover t 
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and | 
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Hut everyone [ met agreed that the 
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ple find 
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reason than the pleasure peo 


in watching them, listening ti 
studying them 

A lifelong passion for ornitholog 
often begins with an encounter with 
Ri Peterson, 


apecial bircl wer Tory 

the bird-watching legend 

“the spark." He tells 

John Burroughs, 
sate 


tury s 


a story abet 


a | 1 
He Of ie PUR | 


Chi- 


ost famous naturalists, One 


. 3 2 ss fie oo —a 
SDring roay in the late b849s when 


Burroughs was a boy, he spied-a tim 
bird neatly patterned in blue, black 


It was a black-throated 


and whate 


. 
ia 
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blue warbler, as he would later learn 
‘How the thought of tt clung to me 
uitterword!” Burroughs remembered 
twas the first tntiumatin | hae had 
that the words we Knew so well he 
birds that we knew not at all 
My spark happened more than 40 

Vears Ago a6 ] grew Up With a pir 

f Baltimore (northern) orioles that 
nested each spring in the great elm 
thuding our vard in Michigan, (4 
Saturday mormings when schoal- 
mates were choosing ses for sania 
baseball, I would de on my back and 
watch thet taale’s spirited defense ol 
bs kingdom with flashing colors-and 
melodious song. Aieanwhile, mi 
mate—hangine upside down froma 
slender branth—wove horsenarr, 
strips of bark, sunciry plant fibers, 
ind bits of yarn and string into 


oft but incredibly strong baz, exch 


inches deen. that would soon hala 
F = we. Ads a al Z 
juIntet of nestiings. Wly passion | 


birds has never waned 


Se CHENTISTS call them Neotropical 
mirrants. They ore the more 
® than 200 species that full ow 
city parks, suburban vards 
rural woodlands and prasziands. and 
wilelerness forests with melody and 
color, Amenge the tribe songbirds, o1 
oscines, are the thrushes, orioles, 
anager, prosbeaks, catobirds, vireos, 


huntines, and warblers. Esepercialls 
the multitude of wood warblers, 
many oF them with vivid nupt al 
plumage that ts Mirrored in names 
like bav-bresasted, chestnut-eicled 
rolden-winged, and black-throated 
aoe 
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ind hamming birds aftera 600-mile journey, smaile 

Each spring, from mid-March to rds ike warblers lag behind. Uh snared for science, a 
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sidney Gauthreaus, a biolorist at 


Clemson University, hac monitored 
the trans-iaulf migration. [asked him 
10 calculate the number of birds in 


one Wave, or “pulse,” at peak migra 
hon in lite April, Jotting figures on 
an envelope, he told me that 30,000 
muicrants would cross a civen mile of 
coast between Corpus Christi; Texas, 
LoWwisilind, every 


and Lake “Charles 


hour for five hours. 


“That's 150,000 


Fi BE oe 
mile front, or 45 


i 


rr mile alone a So 
T! ali «et . 
i Call that a con- 


And in the 1960s 


milion songtirds 


servaliwe estimate 


nay 
=e) = | 
is 
i _ 


there Was a major pulse every day 
bird- watchers fly south 


a, 
pw & Tey 


as the birds fly north, to witness the 
spectacle at lanctalls like Ate Island 
neat Galveston or Grand Isle south 
of New Orleans 
I stay at home by 


wood in the Hudson Valley of New 


While others travel, 


my Posiape-stamp 





Bird biologist TI 


Porey 


Leukerung (above, ct 


right) checks an oven 


bird 8 be eeding StotuA of 
New Hampshire's Aub- 
bord Brook Experimen- 


tal Forest, one of the few 


L?. SS. weodloneds not [os 


ing sonehiris. 


It’s pain 


ful,” Leukering vs, 


“seeing all the birdie you 


red repiaced by Aree 


ef a 


reed atiarlings 


York, 
wiiting anxiously for flights that-are 
delayed by cold, wind, and rain, Will 
the wood thrush return this spring? 
Where are my Baltimore orioles? 
Then one sunny morning around 
the first of May the air, gently 
scented by flowering spicebush, 15 
And the buclding 


200 miles to the northeast, 


Alled with sang. 





reyes 
maples and birches overh 
brook 
warblers.creeping over tree trunks to 
glean larvae burrowed in the bark 
and yellow-rumped warblers darting 
trom Twi in twip in rh frantit bo moe ly 
for early insects 

Day bey diay the cast changes as 


ENT TT 
ore alive with black-and-white 


esame binds stay LO nest ond others 
their energy recharged, 
A catbird mews 
from the barberry hedge. Driné-yowr- 
| demands a rufous- 
rattling parchment 


cleqeeert,, [or 


more distant places. 


lea—e-fr-¢f-ti 
sided lowes, 
leaves. A rose-bréasted grosbeak 
shows off its red-white-and-black 
cherry 
ATLET 


ith aw skein dd 


DiIUMAge azainést-a curtain of 
biossoms. And perhaps a week 
mv first birds arrive, I a 
by the glorious piping song of a mile 
ore thal has mepossessed the sugar 
maple by the lane. 

But this May there is an essential 
character missing from the cast: the 


wood thrush, of whom Thoreau 


alen wrote, “Whenever-a man hears 
ithe is young, and Nature isin 
herspring, The thrush has not 
retuimed, and my spring 14 an unfin- 
ished symphony, 

There were Warnings in the 1980s 
of a calamity in the making, notably 
the well-documented clisappearance 
orincressing rarity of once abundant 
birds—ameng them 
the Kentucky warbler, 
American redstart, 
ovenbird, bode 
warbler, and red-eved 
wiren —from such 
densely wooded sites 
as Rock Creek and 
Glower-Archbold Parks 
in the heart of Washing- 
ton, D.C 
ten years BES reports 


Qwor the past 


revenl a sizable decrease 
in three-fourths ol eo 
tropical migrants in the 
eastern Li, & 


ITH THE excep- 
tion of a very 





few, Very rare 
ThA aie Ps i Sec bES.. Tid 


one has havarded an estimate of the 
continental population of any forest 
But among the many birds 
perceived to be in distress, wood 
thrush numbers have dropped ty 40 
nercent in 25 years according to BBS 
data, the olive-sidied Tycatcher by 48 
percent, golden-winged warbler by 
eastern wood-pewee by 
29 per- 


THe rant, 


46 percent, 
33 percent, orc Har oOflole by 


cent. This trend is often confirmed by; 


local studies, Moreover, Sidney 
Cauthresux's comparison of radar 
imaves from National Weather Ser 
vice Stations in Louisiana soe Texas 
geests a 50 percent fallot! sinee the 
LWols In WAVES af SPIE migrants. 
has 
taken to the wilds of North, Central, 


anct South America and the Carib 


Thus an army of ornithologists 


benn, probing the lives of songbird 
whose auras are well-known to bured- 
waichers but whose natural histanes 
have only been sketchecl 

There isan air of crisis that has not 
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been felt since the early 1960s, when 
the indiscriminate use of pesticides 
such as DDT decimated fish-eating 
birds like the bald eagle, osprey, and 
brown pelican, When robins by the 
thousands died trembling on lawns 
alter shade trees were spraved to 
combat Dutch ein disease. When 
Rachel Carson, an eloquent scientist 
and author of the best-selling book 
Phe Sea Arownd Cy, stunned the 
nation with images of a silent spring 
“The tradition of wildlife manage- 
menitin this country is to wait until 
the critters are a basket cose before 
doinganything,” says Amos Eno, 
a Seasoned conservationist at the 
National Fish and Wildlife Founda: 
tion. “By taking action carly, we 
hope to come up with management 
options that will avoid the legal con- 
flicts ofa spotted owl” (That endan- 
gered bird has: become the focus of-a 
battle between loggers fighting for 
jobs and environmentalists trying-10 
cave old-crowth forests 
in the Northwest. } 





There might appesr 
to be clear explanations 
forthe plight of our birds 
of summer—lioss 


fragmentation of breed- 


are 


ing habitat in North 
Amenca to suburban 


And 
destraction of the Latin 
American forests where 


eprawl, for one 


Many Species winter 
Consider the cerulean 
warbler, whose popula- 
tion has plunged by 49 
percent in just ten vears 
This sky-blue Inhabit- 
ant of mature floodplain 
forests-2 of special inter 
est tof handler Robbins, 
the veteran Fish and Wildlife Service 
biologist who conceived the Breeding 
Bird Survey. “We've lost thousanels 
of square miles of cerulean warbler 
habttat to reservoirs, stream channel 
tration, highways, power lines, houws- 





ing, and commercial development,” 
Robbins says. “If that weren't 
enough, now its wintering ground — 


Silence of the Songbirds 


temperate forest high in the Andes— 
is being cleared for coca plantings,” 
Take the case of the painted bunt- 
ing of the Sunbelt, a favorite visitor 
at bird fedders because of the male's 
darling purple-preen-and-scarlet 
plumage. A lot of people think the 
painted bunting'’s scrubby habitat ts 
wasteland, so it's being turned into 


pine plantations or cleared for beach- 


side condominiums,” said Sam 
Diroege, a researcher with Fish and 
Wilecllite’s Office of Migratory Bird 
Management and farmer national! 
coordinator of the BRS. And ever, 


winter thousands of these gaudy 


ninches clisappear into, Mexico's cage- 


bird trade. Their numbers have 
plungect by 58 percent in less than 
A) Years, reports Drocee 

But asthe scientists reiterate, 
explanations for the decline often are 
farmore complex and elusive than 
amply loss of habitat. Each species, 
they emphasize, occupies its special 


or 
cory 








18 Vulnerable to natural or human- 
caused changes in its surroundings 
“There could be 20 different reasons 
why 20 Neotropical migrants are 
declining,” says Droege 


What that means 15 that two differ- 
ent species of forest-nesting-songhirds 


could flourish or fail, depending on 


Life in miniature, 2 
four-dayv-iid werbler 
TVs mensuremert ct 
the Hubbard Brook 
atudly site, By checking 
chinges in leg and wing 
lengbis, researchers can 
iseese the chick's food 
initakt— eituce of sur- 
vival in a world increas 
ingly hostile to songbirds 
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Birds of a feather rest 


in peace forethier at the 
mitthacntion [rustitu- 
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the needs of each. Dan Niven, an 
energetic doctoral student at the Uni 
versity of Ilinois, has been-studying 
the hooded warbler, which nesisin 
dark, dank lowland wa 
golden feathers sparkle like a firefly 
black Fune night. “For a tract of 
for hooded war 

» it must 

like those 


Ls where EL 


iT? 
forest to be right 
olers, 
nave tree- 


WIVEN @xplains, 
fall openings, 
Caused DY a winedstorm, which 
encourage dense Vegetation, That's 
where the 
Hedglings.” Yet when aging or clis- 
eased trees topple and create sunlit 
gaps in the forest canopy. the least 
fyoatcher, a diminutive scourge of 
insects and spiders, will apandon-a 
favored breeding site 

To further complicate matters, sev- 
ermal Neotropical migrants 
Fated by sex on their wintering 
grounds. 
Roote Warbler to Yucahin 


arent birds will tend their 


Are Sepre- 


Baiven has followed the 

where 
rests while 
thei ir m ates 
Ae 9 
places in pristine condition, ' 
“We need to find out what impact 
different levels of disturbance, like 
Will have on the birds’ sur 


efer open scrubland 
an it exicec to save all these 


* hie Saye 


lore Ine, 
vival rates over winter.” 
Many factors also influence 

Whether birds raise their young suc 
As Vickie McDonald has 
discovered in her studies of Kentucky 
warblers at the National #ou's Con- 
eervation and Research Center in Vir- 
overbrowsing by white 


cesstully, 


iti, -Lanlec 
deer destroys critical cover for birds 
that nest on the ground or in the for 
est i leaving them vulner 


able lo predators or even homeless 


erstor, 


Survival of nesdings can be jeopal 
mire by insect shortages or by an 
Increase of nest-ntundérine bhite janes 
nd always lurking is the bown- 
headed cowbird, a vagabond of the 
that furtively leaves 


rer bird's nest 


blackbird tribe 


i ere 





3 eRe I 
is yout are raised by unwitting sur- 
Pogile parents 
Because the situation is so com 
plex, there-ts no quick fix such as reg 
Wiations banning the use of persistent 


pe sticides, Which eased the earlier 
As] was told time and again, 
staying or reversing the decline of the 
songbirds calls for profound changes 


in how we manage our public and 


crisl LS 


private landscapes — plus @ major 
etfort to restore lost habitat 

cts mass 
riuture, 


AILOUEH no One preci 
extinctions in the foreseeshle 
Ormithoiogsts say that many Neo- 
tropical migrants like the cerulean 
War bier And wood thrush will con- 
tinue to fade from places where the; 
Somme believe a 
Could ber 
rare. John Terborgh, director of 
Duke University’s Center for Tropi 
cal Conservation, warns that the las 
unprotected rain forest in Central and 
South America could disappear within 
40 vers, 


had been common 


few S[ecies pine exceeclingly 


with Braye COTES gle Bees 

for birds tied to mature habitat. Ter- 
borgn claims, “ 
bystanders at a car crash.” 


2 AM DROEGE cocks his head from 
/ q : gn i 
es side to side like agreat horned 


owl acaltg for scurrying 
Three wood thrushes, 
"be says, jotting numbers on 
A pewee whistles its 
sparrow trills: The 


We are as helpless as 





— mi 
at beset, 

his clipboard 
name. A fel 
Watch Lec [25- Lime to move on 
Chere are strict rules for Breeding 


Bird Survey participants, Starting 


time, for example, i exactly 40 
minutes before sunrise, Stops are 


rt, and the 
¥ bird | 


Of Sten [rom a statronary point 1 


exactly one-half mile apa 
ohaeryver counts even lard 
exactly three minutes 

Drive, 
Four hours of 


Lirive, stop, count birds 
shop, count birds 
driving, sloping, counting birds 
Boring? Not to serious birders, who 
crave the challenge of identifying 
hundreds 
ra flash ofc 
Drocge navigates by detailed topo- 


ispecies from snippets 


of song a olor, 

gtaphic maps with landmarks noted 
At stop 18, for instance, 
an old drive-in 
movie theater, and trumpet vines 
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nature i4 reclaiming 
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“Tt wos a spring without voices,” naturalist 
Can tiaras diaturhance in es Rachel Carson wrote some 30 years ago, worn- 
Ladin Arirican weataring ing of the dangers of pesticides. “On the morn- 


aarp Paani . ties that had once throbbed with the dawn 
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HHS Pra - se vate 


Aging Nery England forests chorus of robins, cathirds, doves, jays, wrens 
lor esarnple, could fe squmer- anid scores of other bird voloes there wos mow 
eng Gut af meecar growet no sound. ..." Today the waning melody of 
nraBding hantat Sightings in ; re te ie 
thar U.S. fhawel whurmpeeel bw a many migrant blirds—including the sampling 


thin since 1940 





oabove—euppests that habitat disruption 

is an even preater culprit than toxics. Mea- 
suring bird declines is a complex and imper- 
fectart. But a recent survey of a hundred 
migrant spectes confirma what avid bird- 
wotchers hove been saying for years: Afost 
af the nation’s losses involve forest birds, 
maoinhy in the Hast during the post decade, 
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Exporting barnands— 
not birds—is a poority 
for plantation workers 
foiling rear Costa 
Rica's border with Pon- 
The re 


pulsed with o tropical 


curr gion once 
salsa of forest-diwelling 
oriales, vireos, and 
fonceers, About 60 song- 
birdie tor nest in the 

LP. 8. prefer undisturbed 
rain forest for their 
wintering grounds, 


r 
Pas 


first rubv-throated hummingbird 
Today, however, there's a new 
lundimark at stop 23: a-sign proclaim- 
ing the residential community of 
Deerfield Tl. Eighty-three acres of 
forest carved into 32 lok of varving 
sizes. [t's not that al) the trees will be 
felled. Homevwners, after all, have 
paid to live in the woods. But as 





driveways are bulldozed and under- 
story is Cleared —for lawns, swim 
ming pools, tennis courts, or simply 
the sonr- 


for the sake of neatness 
bird habitat deteriorates 

New developments pop inp like 
mushrooms along this Maryland sur- 
vev route every vear, Droege tells me, 
and like much of the Northeast corri- 
dor from Boston to Richmond, the 
area is fast becoming what he bluntly 
terms.a “Neotropical desert” 

But how dowou weigh the value of 
bird habitat against the profits fram 
developing a tract of forest for a sub- 
division?® There will alwavs be birds 
woods where no 
song is heard except the voices of car- 
dinals, chickadees, and robins would 
be a desolate place indeed. And the 





around, but greening 


2 further evidence, if 
any were needed, of the rapid deteri- 
oration of the 

Cine 
songbirds in controlling destructive 





natural weortel. 


could alen stress the role of 


insects, but im truth their importance 
to humankind ts largely aesthetic. 
To hear the mellow song of a rose- 
breasted grosberk or to chimpse the 
fery plumage of a scariet tanager 
gladdens the heart and heightens 
one 5 appreciation of nature. 

| asked Sam Droege for his plan of 
action if he were made national song- 
bird czar. “We've got 
to identify and limit 
development of lanci- 
scapes that these birds 
need for long-term sur- 
vival,’ 
without hesita 
“areas like the ivew Jer- 
sey Pine Barrens that 
will soon succumb to 
population pressures 
Forestry practices can 
be changed to leave 
large, Unbroken tracts 
to accommodate Neo 
tropical migrants. Agri- 
cultural lands can te 


"he res Spi nels 
athon, 


bought and left to revert 
to scrubland or forest 
Bul once vou ve built 
houses, it's lost!" 
Hubbard Brook Experimental For 
est is a 7,800-acre natural laboratory 
in the White Mountain National For- 
est of New Hampshire, embracing a 
valley that has been largely wndis- 
turbed since it was logged between 
1905 ancl 1915, Richard Holmes, 
professor of biology at Dartmouth 
College, leads-a scramble up & steep 
slope shaded by 90-foot beeches, 
suger maples, and great yellow 
birches with their jagzed plate: o 
burnished-bronze bark, pecs 
tall and lean ancl accustomed to this 
vertical landscape, leaving me huff- 
ing-to catch up. He stops by a hobble- 
bush where a wicker nest, the kind 
used by cage-bird fanciers, is filled 
with quail eggs 
flash camera, which 
bers in the act, provicing researchers 


A, trip wire leacls toa 
catches nest robe 


with mug shots of the offenders, 

For more than a decade Holmes 
and Tom Sherry, & Tutane Linrversity 
ecologist, have studied the population 
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dynamics of American redstarts both 
at Hubbard Brook ane on their win- 
tering ground if Jamaica. The red- 
start is one of the most abundant 
warblers in North America. (The 
male is a black-and-orange bundle of 
animation that countrvfolk fram 
Canada to the Caribbean call the 
batierfly tired.) 

Holmes and Sherry are outspoken 
In-arguing that some of their peers as 
well.as the popular press have been 
too hasty in blaming events in Third 
World countries for declines of forest 
migrants. For most species, they 
Insist, the more immediate problems 
licin our own backyard. “When vou 
fragment forests into small islands 
surrounded by logging clear-cuts, 
farmland, and suburbs," explains 
Holmes, “nesting songbirds are left 
Vulnerable to preclatory grackles, 
raccoons, snakes, and howse cats 
that haunt the woodland edge. Plus, 
of course, cow birds.” Cause and 
effect: Fewer nests suc- 
ceed, fewer young birds 
return the next spring to 
replace acults lost to 
natural mortality, the 
population declines and 
may eventually crash. 

“Tis a rare event to 
see a cowbird in the 
deep forests of Hubbard 
Brook," Sherry 
Sill, redstart numbers 
there have fallen by 48 
percent im 25 years. 
Most of the bimme, 
Holmes and Sherry say, 
falls on a host of pred- 
ators. They show te 
color photographs of a 
blue jay with a quail cep 
in its mouth ane a black 
bear with tts sneut ina nest, There 
are snapshots of raids by fishers 
(large relatives of the weasel) and hy 
fiving squirrels, redsquirrels, ane 
chipmunks. “Most losse«," Hinlmes 
emphasizes, “ure to mummals, 
althourh it's not clear which is the 
worst culprit.” 

Predator numbers rise and fall 


says 


Silence of the Somebirds 


from year to wear, and destruction of 
redstart eggs and broods in pristine 
Hubbard Brook has soared as high as 
70 percent in a summer. 

The implication is this: In land- 
scapes where habitat has been severe- 
ly altered by human activities, it is 
a small miracle whenever a pair of 
songbirds fledees a complement of 
nestlings under relentless pressure 
from predators —and the intrusions 
of parasitic cowhirds: 


HESE NATIVE buffalo birds, as 
they were called long ago, fol- 
lowed those rmmense herds of 
wild bovines over plam and 

prairie—and then accompanied the 
cattle drives that replaced the roam- 
ing bison. Ever on the move, feasting 
on insects stirred by thousands of 
hooks and undigested seeds in piles 
af dung, the pregnant females left 
their cae: in whatever unattended 
nests were handy. Then the mother 


—- 
ll j 


cowbtrds hit the trail, leaving their 
young to be tended by the owners 
of the mests 

As the country was settled, and 
farms, pastures, and ranches (with 
their inviting livestock) replaced 
forests, marshes, and native erass- 
lancls, cowbirds ahandoned their 
nomadic wavs. Expanding their 


A homesteader's fire 
sOrids a grim sriuiee sig- 
note the birds af Coste 
Rico: Flee for your lives 
Some 160 square miles 
of Costa Rican jungies 
ore cuteacn year. “In 
ftve wears the last-ex- 
plottoble forests outside 
of cur notional paris 
ill be gone,” soyves a 
boverment biologist. 
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for skulkir 
abundant predators 
We don 


have large parks and preserves in 


songbird 1 Eats 
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like the black rat snake. ‘ 


nois, save Robinson, “Chur resear 


provic les a Warning for other parts 
nf the country. This is what could 
happen to your birds.” 

What has hanpened to the birds 
in the Shawnee National Forest of 


southernmest [binais is sobering 


T 
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ch 


Robinson found that 9 J percent of 1 he 
WOOd Lnrush mests are = a ec] 
by cowbirds, and the utput of 
thrush fled 
the level needed to sustain the Jocal 
population. “The wood 
panics ably defenseless," 
telisn 
‘They 


are white with br 


rings has fallen far below 


thrush i 
 Rootinson 
with a measure of awe 
have blue eggs. Cowbin 
own speckles 
ognize a cowbird egg in 
ick it owt. Tt's per- 
fectly normal for a wood 
ona clutch of five or 
with none of her own left 
There is more | 
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ith Ares. 


they can't rec 

their nest and chi 

thrush to sit 

six cowhbird epee 
In the 

Bu DEroent of 


mc] ews 
Shawnee rese 
the nests of scarlet tanagers, summer 
lanagers, and other canopy-nesting 
species such as the yellow-throated 
warbler contain cowbird eggs or 
A notable exception is the 
Pastern wi aa sees 


voung 
, which is ageres- 
sivein defending its lofty nest. 
LTHOUGH the Shawnee spreads 
the Mississiont River on 
to the Ohi Rive 
the east, it hardly fits the pop- 
ularimage of a national forest a5 a 
of green. What Robinson 
calls his “laboratory of fragzm 
consists of hundreds of small 
woodland tracts splintered by private 
tures, PIE 


backvards, all 
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the west ron 


blanket 
PT La- 


hion” 


inholdings— farms, pas 
feeciots, orchards, 
places Where cowbirds congregate to 
118 utterly saturated 
with cowbirds,” Robina 
“and there is no forest here that 
is large enough for songbirds to 
escape them.” 
He describes his project as “brute- 


farce —inelegant, babe 


reed i he area 
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to fied every nest 
ates to check 
And then |-get ¢raduate students to 
Ett 


like the wood thrush 


the species of greatest interest, 
ac] learned 
ane morming following two students, 
Also means crashing through grasping 
brambles and tangles of poison ivy in 
opping heat, with a sharp eve for 


he a ga 
DTUte-force science 
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Altrunstie arson:A for 
ester in Michigan burns 
plat te promote the 
prow of young pacer 


CPUC! Nesting 


pirtets 
trees for the endangered 
Kirtland s woroler. 

Phe warblers faced hob 
tiat loss ared cowbird 
nurasitiem until biolo 
tists intervened—t 
rare reprieve for sone 


bird surncival 


both neste and venomous snakes. But 
Robinson's students seem oblivious 
to the dangers as they keep note af 
cow bird eggs and chicks in the nests 


ol other po Rt Es 


By the end of this sumimer—their 
fifth season in Shawne National 
Forest— Robinson's-team will have 
compiled data on the impact of 





cowbirds.and predators on more than 
2.000 nests, The next phase of the 
study will try to answer some specifi 
questions. “Why,” Robinson asks, 
“are there wood thrushes in sume 
ravines and not others?” Another 
riddle: Do foster parents expend so 
much extra energy feeding larger 
cowbird young that it leaves them 

so wrakened thal they die? 

[Is there any relief in sight from the 
cow bird? On the jack pine plains of 
Wichigan a cowbird-control program 
helped save the Kirtland’s warbler, 
perhaos North America's rarest song- 
bird, from extinction. Rach nesting 
season more than 7,000 cow birds are 
trapped and humanely killed. The 
rate of nest parasitism has dropped 
from 69 percent bo S percent since 
1972, and the Kirtland’s warbler 
breeding population has rebounded 
from alow of 167 pairs to 397 pairs in 
the latest census 

But.irapping on a national scale 


would be pnpractical. “The cowbird 
popilation in the U.S, is at least 50 
million atthe start of the nesting sea- 
con and 125 million by midsummer," 
expert at the U.S. Department of 
Agriculture 

Lask Scott Robinson for fis soiu- 
tion to the cowbirdl conundrum, and 
he gives a familiar 
response: “We've got bo 


saves Richard Dolbeer, o blackbird 
x 


manage our lurndscapes 
property,” he says 

*Tn an area ihe the 
Shawnee that means 
buving inholdings to 
pull together the forest 
fragments.” 

Robinson ond T drive 
inte an empty Forest 
Service campground 
Wood thrushes harm 
nize in the trectops 
while their metmmeses 
search for seeds tn the 
eli BP-cropped ross 
[ glance wp at the 
branch of a hickory 
And set a female 
thrush, ever dutifu 


bringing a juley caterpillar to a 





plump cow birel chick 
fT 15 1,800 MILES, as the warbler 


flies, from the cool meowntain for- 
ests of New Hampshire to a 





steamy swamp on the souiheast- 
er coast of Jamaica. [t is late Ucto- 
ber, the rainy season on this tropical 
island fs nearing its end, anc beaches 
saan Will be crowded with tourists 
from the north. Songbirds from 
the north, however, already are en- 
econced fora long winter sfay, anc it 
is disorienting to see familar species 
doing familiar things in this exotic 
setting, An ovenbird scuffles through 
leaves beneath a thorny logwood tree, 
and a northern porula warbler gieans 
insects from a scarlet bromeliad 
There isan occasional burst of mel- 
ody from a Jamaican oriole, and the 
wheezing of local bananaguits, but 
the prevalent sounds this morning 
are the sharp call notes of assorted 
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Warblers whose courtship song? are 
rarely beard in winter, Jamaicans call 


them, collectively, “chip-chips.” Oh 
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Dazzling our eve with 
the hues of o pointed 
burting (fieciur pope) oF 
enchanting our ear with 
the silver music of a 
Pirie, FILeranits face 
adestiny as fragiie as 
their song. “ory tf 
Imagine a wri that’s 
silent,” save Carlos 
Ouijone, ad Bethesda, 
Afaryland, bird-watcher 
(above, at center). “I'm 
not sure fd like to tive 
in. world fie that’ 


Ll 


habits of most Neotropical migrants 
are Well documented, but we know 
very littl about the other half of thetr 
" says Chris Wille, representa- 
tive in Central America for the Rain- 
forest Alliance, an organization 
dedicated to saving tropical forests 
and their wildlife. “It's like trying to 
understand the human race by tead- 
me the Kinsey Keport.” 

Tortuguero National Park together 
with Barra del Colorado National 
Wildlife Refuge to the north on the 
Nicaraguan border encompasses 428 
square miles of tropical wet forest, 


lives. 





where the annual rainfall exceeds | 
inches. In 
est areas in the country, and probably 
the most threatenecti—by banana 
growers, loggers, ranchers, Tamiuy 


epecies it Boone of the rich 


farmers, Am squatters 

The country's thriving banana- 
growing industry employs 100,000 
workers and is consuming more and 
more rain forest —prime habitat for 
Neotropical migrants. Some Costa 
Ricans are pessimistic about their 
countrymen coming to the forest's 
defense. “Nobody loves a woman he 
dioesn 
curator of ornithology at the National 
osta Ri 
cana don'teven know our own parks 


know, savs Julio Sanchez, 


Museum of Costa Rica 


They think the forest is dangerous 


full of jaguars and snakes.” 
) OT ALL COSTA RICANS. Al [a 
Seiva Biological Station, arain 
forest reserve along the roaring 
Rio Sarapiqui, Alexander Mar 
tines rumbles up on his pride and joy 
a beautifully restored 1940s Harley- 
Davidson motorcycle. Martinez is a 
fruit grower and grass-roots activist 
who i2 eager to tell me about his orga- 
nization, the Association for the 
Environmental Well-being of Sarapi- 
qui. He describes many of ite mem- 
bers, himself included, 





as “ex-poachers who 
have abanconed their 
to protect 
the forest and its wild- 
life, especially the spec- 
tacular birdlife that 
lures busloacs of 
tourists to the region 


eel Bats” 


foreign 


“Tt ts dangers 
bE a Conservation 
eLarte- 


“T have been 


In (costa Roca,” 
hee Sel s 
threatenec| with a 
and my oog 
was poisoned,” 
packs a pistol. He and 
his colleagues are gad- 
ties to the DIMaAna grow- 
ers, demanding that 
they comply with sel- 


niachele, 


co ihe 


dom enforced regula- 


tans, writing ae ers to newspapers, 
protesting on television. He slaps the 
handlebar of bis Harley. “We must 
awaken the people. Bananas are not 
the best thing to happen to Costa 
Rica. There must be a timit."” 

Ti is a week before Christmas and 
oy last day in the rain forest. As! 
near the enc of La Selva's trail, 
elated to have seen the elusive rufous 
motmot with it long racket-lipped 
tail, there is a familiar burst of flame 
in the canopy 
on an old friend from home, a male 
Baltimore oriole 

That flash of color sent me od 


T focus my binoculars 


] 


beac EK to 
my boyhood in Michigan. I cannot 
imagine a summer without onoles. ] 
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By ROBERT E. RHOADES Photographs by PETER ESSICK 


Gleaned after the harvest, cornstalks are salvaged for animal feed 
at the Guatemalan town of Solold, near Toliman Volcano. Sprouting 
from a prehistoric Mexican grass, com, also called maize, grows 

in thousands of varieties on six continents. 
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ULTURES circle af] ina tur 

judise sky as weemerged 

fromthe cactus i rest in the 

Tehuacin Valley of central 

Wlexico. Nothing else moved. The squat figure 

of Narciso Tejeda Cabanzo stood silhouetted 

against the midday sun. He reached back, 

took mm Hand, and we scrambled up a worn 
cra Tal htoashallow cave 

A shaft of suntight Ulumingated several 

depressions from old excavations antl a te. 

nocsne ris ef Atberer| about the cave flevar I SL 

on a rock and Jet my eves adjust to the shad 

ois Phis is where we discovered the oldest 


ry 7 it 
cor known tO Sclence, Narciso recalled, 





@eround, “Tiwas just a little shriv- 
elec cob, but we all jumped with joy as il this 


P a 
LAL nae 


were the golden tomb of a great Aztec king.” 
He leaned down, brushed asicrle some debris 





and delicately picked up something too small 
for me to see. Then he handed me a wispish 
fragment ab 


com From diminutive plants such as these 


out an inecn long, an ear oO] aa 


Indians began domesticating corn as early as 
0) ac 

llonked out over the thom scrub and cactus 
that stretched to the honzon and imagined 
what it must have been bik 


e when the. firs! 
Americans roamed these lands, migrating 
with the seasons, hunting small game and 
pathering food 


But the simplicity of the cave, the scene | } 


one of the most extra sordit: iry prehistoric Hinds 





ever mace in the New World, : Ie Tie e off 

uard. There were no tourists ia e, no mark 
ers (0 Signy is Importance The cave has 
been looterl and forgotten,” said Narciso, 
shrugging as we hiked down through clusters 
of prickly pear and jiotilla cactus. “No one 
cares about this cave and what went.on here 

Although the exact orngin of modern corn 
has been passonately debated among botani- 
a experts, most agree that it sprang [roma 
grass native to Nlexico, similar to some of the 
tiny plants from the cave 

s Prehisioiie [ndians living near the caves 


prathered tiny four-rowedc éars of wild corn tor 


wok 


usking gloves cost me 6S cents an 
acre,” says Amish hog favre Robert 
Slabaugh. They are his sole expense 
for 46 days of hand harvesting 60 


Hcres Nest Lagrar fe Indiana 








food,” says Richard S$. MacNeish, an archae- 
ologist who discovered the progenitor of mod- 
ern corn here with Narciso 30 years ago. “It 
took only a thousand years for the Indians to 
transform wild corn into a primitive, domesti- 
cated corn. Prior to Columbus's discovery of 
the Americas, no event in the New World was 
more significant. This was the crop that made 
possible the great Indian civilizations, from 
the Aztec to the Zuni.” 

Through all the years since, corn has 
remained the grain of the Americas, It sus- 
tained the pioneers pushing westward. Today 
it nourishes millions of people in developing 
nations. The United States grows nearly half 
the world’s corn, which feeds most of the live- 
stock here and in Japan and South Korea. 
With an annual harvest worth 40 billion dol- 
lars, corn grows in more countries than does 
any other crop. In the U. 5. alone the annual 
value of the corn crop (20 billion dollars) 
exceeds that of wheat, oats, rice, rve, barley, 
and sorghum combined. Without corn, mil- 
lions of people would starve, and the U. 5. 
economy would falter. 

Any modern American would be hard- 
pressed to find a way to live without corn. 
Consider a typical day: You put on a cotton 
shirt, which has fibers strengthened by corn- 
starch. The eggs you eat for breakfast were 
laid by a corn-fed chicken. Atlunch you drink 
a cold cola sweetened with corn syrup. In the 
afternoon you read a NATIONAL GEOGRAPHIC 
—the paper fibers are bound with cornstarch 
to keep them together as they race through 
high-speed presses, You drive home in a 
car powered, in part, by ethanol, a fuel 
derived from corn. When vou get there, you 
feed your dog pet food containing cornmeal. 
You mix yourself a Manhatian with bour- 
bon distilled from corn. For dinner you eat a 
steak that was once a steer fattened on corn 
feed. You take out the garbage in a trash bag 
derived from corn. Finally, you brush your 
teeth with toothpaste containing traces of sor- 
bitol, a sweet powder processed from corn to 
make the paste tasty, 

And that's not all: Corn's by-products turn 


Rosext E. Reoanes, chairman of the anthropol- 
ey department at the University of Georgin, was 
nominated for 4 National Magarine Award for 
“The World's Food Supply at Risk” (April 1991) 
Photographer PETER Essick's last assignment for 
NATIONAL GEOGRAPHIC was “The Bolshevik Rev- 
olution” (October 1992), 
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up in such items as glue, canned goods, shoe 
polish, fireworks, lotions, crayons, ink, bat- 
teries, marshmallows, mustard, ice cream, 
aspirin, paint, and cosmetics, 

To follow the story of corn, I visited the 
future of new technology, where people make 
golf tees from cornstarch in New Jersey and 
transfer insect-resistant genes to corn cells ina 
laboratory in Iowa. I also journeyed back to 
the past, where a Peruvian farmer makes an 
offering of corn beer to the ancient gods of the 
Inca. And in between I saw Ihnois farmers ris- 
ing before dawn to tend hundreds of acres and 
Hopi Indians planting the blue corn they con- 
sider sacred in ancient Arizona fields. 


HRISTOPHER COLUMBUS, setk- 
| ing exotic spices and elusive 
gold, hardly took notice when 


Indians of the Caribbean gave him a gift of 
prainin 1492. He dubbed the strange crop pan- 
ino, or “panic grass,” for an Italian millet he 
knew. The Indians called it maftiz. (In 1737 
Linnaeus christened the species Zea mays, 
from the Greek seta, for grain or cereal.) In 
1493 Columbus carried seeds of the unusual 
plant back to Europe, where it was considered 
a curio by botanists, Before a hundred years 
had passed, corn had spread across Europe, 
Asia, and Africa. 

Although a year’s crop contains enough cal- 
ories to nourish a billion people, only afraction 
is eaten by humans. Because it's inexpensive 
and convenient for farmers, more than half the 
U_S. cropis fed to cattle, pigs, and chickens. 
Every day the average American ingests three 
pounds of corn in the form of meat, butter, 
milk, and cheese. 

Whether they're devouring corn on the cob 
at a picnic, eating grits in a soul-food restau- 
rant, or munching popcorn at.a ball game, 
Americans are enjoying centuries-old culinary 
pleasures, The Pilgrims at Plymouth Rock 
would have starved in 1621 had it not been for 
the Pawtuxet Indian Squanto, who taught the 
settlers how to grow corn. 

“Incians were not just the first corn breed- 
ers, they created the plant as we know it 
today," says Walton C. Galinat, a professor of 
botany at the University of Massachusetts. 
“Native Americans created all the types still in 
use: pop, dent, flint, flour, and sweet." 

Since those days, of course, the humble 
American plant has taken on a-varicty of forms 
and uses, Galinatactually breda patriotic recl, 
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‘Corn is my religion, and this laboratory is my church,” Walton C: Galinat 
tells pilgrims to his University of Massachusetts greenhouse. He holds 
nis genetic representation of corns /,000-yeer evolution. 


white, and blue type forthe 1976 Bicentennial 
Corn might even help America reduce depen 
dence on foreign oi] and clean the air. An acre 
of corn yielding 125 bushels (a bushel averages 
about56 pounds} makes morethan 300 gallons 
ofethanol, analcohol distilled from cornstarch 
that, combined with gasoline, helps fuel burn 
more efficiently, reducing carbon-monoxide 
emissions by as much a3 30 percent. Ethanol 
helps power the city fleets of smog-plagued 
Los Angeles, Denver, and Phoenr 

No other grain converts energy from the sun 
more etiiciently than corn. While afew variet 
ies may takes year to mature, most can be har- 
vested in fewer than 120 days, even sooner in 
Warm Climates 

In spite of its tropical origins, corn grows 
from Canada’s Yukon Territory to Chile's 
Tierra del Fuego, from more than 12,000 feet 
in the Andes to the steamy jungles of the Ama 
zon basin. In the deserts of the Southwest, 
where temperatures often reach [14°F and 
annual raintall ts less than eight inches, adapt- 
ad vari¢tics cling to life and bunch into two- 
foot-high bushes: In the Jala Valley of Mexico 
cornstalks receive a yearly average of 47 Inches 
of rain, tower as high as 15 feet, and must be 
harvested from horseback 

“It's out symbiotic partner,” says Galinat 








Corn, the Golden Grain 


Without humans to care for it, corn could 
not survive. Protected ‘inside the husk: and 
crowded together on the cob, any sprouting 
kernels will choke to death if they are not 
removed and planted, Corn is a cultural art- 
fact, the product of a marriage from the distant 
past, strengthened over centuries. Few societ- 
ics recognize this mutual dependence as well as 
do the Hopi Indians, who have farmed the 
same Arizona felds for centuries. 


HOT AUGUST WIND blew across 
the Third Mesa of Arizona 
Ss near the village of Moen- 
kop. Harold Dawavendewa, ‘a 42-year-old 
Hopi, and I hoed his ancestral cornfield while 
our wives pulled weeds and the children 
played along a willow-framed stream. Except 
for Harold's pickup truck parked above a red 
rock overhang, nothing alien intruded on this 
timeless scene 

Blue corn is the symbol of the Eopn people 
Harold explained their tradition: “ Vaapa, the 
Mockingbird. placed many different kinds of 
corn before the tribes: The Navajotook yellow 
ers, Sidux picked the white, Havasupai 
Wanted the red, Ute selected the flint, Apache 
chose the longest ears. My people picked up 
his 
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called high-fructose corn syrup, destined for 
Rt Cola, 


(ola. Converted from cornstarch with-a sne 
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Ci ths vmMe, the high-fructose syi Up is Sweeter 


than sugar. [ts extra sweetness and its price 


just below sugar's—have led all the major soft 


drink companies to use it High-fructose corm 
syrups a multibilon-dollar business and the 
main reason com sweeteners control.53 per- 
centotthe U, S. sweetener market, 

To see Maya Indians working hardscrahble 
corn plots as they have for centuries, [ traveled 
to Chiapas in southeast Mexico. Newspapers 
in Mexico City had recently announced, 


Cork, Lhe Golden Grain 


‘Nexto [s Self-Sutiicient in Maize After 
20) Years!” 


Butin the mountainous rain forests this self- 


sufficiency isexacting an environmental price 


Large ranches and agribusinesses have forced 
landless peasants from the flatlanes onto frag 
ile mountain slopes. With no other recourse, 
the peasants depend heavily on maize. “Maize 
Sour biood,” says Miguel Solis, a 26-vear-old 
larmer trom the village of Salto de Agua 
Without 1t we cannot live.” 

The tarmers’ reliance on maize often puts 
them af odds with a government caught be- 


tween either feeding its own people or saving 





the remaining forests. The peasants slash and 
burn the forests and sow small fields, or 
miipas. After the protective forest canopy is 
removed, torrential rains cut deep qullies, 
washing away topsoil. Only dead, black tree 

“Biaming maize for deforestation and soil 
loss is far too simplistic,” saves Donald Winkel- 
mann, director of the International Maize and 
Wheat Improvement Center in El Batan, 
Mexico. “Population pressure and poverty 
are the real culprits, and small-scale corn pro- 
duction is the only chance of survival for many 
Third World populations.” 

For more than 200 million people in devel- 
oping nations in Latin America, Africa, and 
Asia, corn is a staple. Because they cannot 
afford milk, eggs, or meat and because maize 
grows in almost any soil, it becomes their main 
source of protein. But maize, like all cereals, is 
low in-key amino acids: 

Scientists knew what a blessing a more 
nutritious corn could be for those hungry mil- 
lions. In 1963 researchers at Purdue Univer- 
sity stumbled across a naturally occurring 
mutant with about twice the normal amounts 
of lysine and tryptophan, two essential amino 
acids the body needs but cannot make itself. 

Named opaque-2 because it was the second 
mutant found whose kernels were not transiu- 
cent, it galvanized researchers worldwide. 
They transferred the opaque-2 gene into local 
varieties and rushed the craps into production. 

But opaque-2 had its problems: Low yields, 
small ears, and a vulnerability to disease 
and pests turned farmers against it by the 
late 1970s, Undaunted by these setbacks, 
researchers from the EF] Batsdn research center 
eventually developed improved forms of the 
plant. By the late 19805 successors to opaque-2 
were being tested in 40 countries in hopes that 
they would someday improve nutrition in the 
developing world, 

“We don't need to create a miracle corn; the 
plant is already a miracle,” says 78-year-old 
Norman E. Borlaug, who developed high- 
yielding wheat varieties in the sixties. “We 
simply need to help it realize its potential.” 

Borlaug won the 1970 Nobel Peace Prize for 
igniting the green revolution, the era of the 
1960s during which improved crops vielded 
increased tonsof grain far beyond researchers’ 
expectations. He believes high-yielding vari- 
eties of corn can stimulate a similar food revo- 
lution in Africa. 
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Following in Borlaug's footsteps, cor 
erientists have developed a broader and 
straighter leaf to catch more sunlight and 
drought-tolerant variety that will increase 
Vields in tropical regions of Africa and Centra! 
America. Researchers dream of creating a 
perennial corn to reduce soil erosion anc save 
farmers the cost of replanting each year and a 
variety with a gene inserted from.a legume to 
Teturn nitrogen to the soil, which will enrich 
the earth and reduce the need for fertilizers. 


EAR URUBAMBA, & town 

close to the Ince city of 
| —_—— Machu Picchu, I joined a 
group of Quechua corn farmers. Eighty-year- 
old Marcial Querillo, his face wizened from 
vears of working sunbaked hillside fields, 
offered me chicka, the corn beer and royal 
drink of the Inca. | accepted, my hands 
cupped and clasped together, my head bowed 
to show proper respect for Moma Sera, or 
Mother Corn, 

Senior Querillo then performed the tynéa, an 
offering to Mother Earth for a bountiful har- 
vest. As he chanted, he lifted his face to the sky 
and sprinkled the chicha from his cup in the 
cardinal directions: “To Mother Earth, to the 
god of wind, god of the mountains, and god of 
snow, ...”" He ended by pouring the chicha— 
the Inca’s symbolic daughter of the sun —onto 
the freshly turned soil. 

Although the Inca perfected an aleohotic 
drink that they considered sacred, others with 
more secular concerns recognized that corn 
whiskey 15 cheap and potent. Between 1790 
and 1830 the United States was a nation of 
corn whiskey drinkers, each adult gurgling an 
average of six gallons a year compared with 
less than a guart today. 

Distillation of white lightning on the early 
frontier got so: out of hand that in 1794 Trea- 
sury Secretary Alexander Hamilton joined 
Gen. Light-Horse Harry Lee (Robert E. 
Lee's father) and 13,000 troops to put down 
a backwoods rebellion of tax-defying whis- 
key makers, the Whiskey Boys of western 
Pennsylvania. President Thomas Jetferson 
persuaded Congress to lift the whiskey tax 
in 1802, dealing a tough blow to rum, which 
had been colonial America’s number one hard 
liquor. Today's most popular liquor in the 
U. S. is vodka, followed by Canadian whisky, 
then cordials, The corn-based drink, bourbon 
whiskey, has fallen to number four. 
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from “corn-fed," Uke the rural audtences thal 
traveling musicians found to be hefty and 
ensily pleased 

In és late forbes 2s a child growing 
farm in Oklahoma, I rermember running lor 
cover diay malie-be 
cornstalks, barely escaping 
cormcob darts lobbed with deaciv 
my older brother. In calmer 
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ne endangered 


ancestry, he is dedicated to sa’ 


corn varieties like this one: “Mighty impor- 
tant coro in the history of our eountry. Butehes 
helped pave the wav for use of hybrid 
Lae COM etl 

[filled with pride on learning that Henry.A 
Wallace, founder of Pioneer Seed Company 
ind later Vier President under Franklin DD. 
Roosevelt, crossed] Butcher with a hardy lim: 
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I alle 1 Lean ing to preduce one of tl erst com 


mercial nyorna corns. Phe resull was a mis- 
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won the gold medal at the lown Corn Yield 
Destin 1924, showing farmersthat there micht 
to Wallare 


Th nntaee over older vanet- 


be something hvbrids after all 
Myvbrids have an 


les because thes are ce ther telly croesored for 


high yield, uniformity, and characteristics 
such as drought tolerance and pest resistance, 
whereas traditional strains result from the ran- 
dom crossing of attributes, as the wind blows 
pollen from one plant to another. 

No longer must scientists rely solely on 
crossing and recressing varieties, studying 
gencrations of plants for years to find the 
highest yielding or the sturdiest, most disease- 
resistant corn, Using techniques of molecular 
biology, they can extract segmenis of DNA 
from a variety of organisms, identify those 
genes with favorable characteristics, and 
splice them into the genetic material of 
corn plants. 

To see how corn i6 stuclied from the inside 
out, Lvisited Pioneer Hi-Bred International's 
plant-breeding laboratory in Johnston, lowa- 
Located on the same land where young Wal- 
lace planted his hybrid corn seven decades 
ago, Pioneer is the world's largest seed com- 
pany, controlling almost 40 percent of the 
U.S. seed-corn market and selling more than a 
billion dollars’ worth of products annually. 

“Venture capitalists and farmers are really 
excited about genetically engintered corn,” 
says John Howard, head of Pioneer's biotech- 
nology section. He shows me corn that only ten 
years ago would have been science fiction. 

Several corn plaints contain a gene from a 
wheat plant that is toxic to the infamous Euro- 
pean corn borer, Qatrinia subtlaiis, a moth 
whose larvae cause an estimated 800 million 
dollars’ worth of damage to U.S. corm crops 
each year. If this experiment with the wheat 
gene succeeds, the corn will, in effect, manu- 
facture its own pesticide. At Pioneer and else- 
where, scientists are also working on other 
disease- and pest-resistant varitties, 

“The truth is that Native Americans mace 
most of the major genctic changes in corn ages 
ago,” says Dwittht Tomes, then technology 
director of Pioneer's corn transformation 
department, “What we are doing is. fine- 
tuning the plant. Corn is still corn.” 


| HE INDUSTRIAL lantlscape 
of northern New Jersey 15 & 
far cry from the endless 


cornfields of America’s heartland, but it 
is bere that “eco-entrepreneurs” who say 
they are “into” cornstarch come up with some 
of the newest applications for America's 
hative grain, 

“We sit around thinking of all the neat 
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things that can be made with cornstarch: shat- 
gun shells, fishing lures, toys, golf tees— 
hundreds of goodies!" says Steve Mojo, a 
market-development director at Novon Prod- 
ucts, a division of Warner-Lambert created 
exclusively for the production of biodegrad- 
able polymers -- materials made from corn or 
potato starch that decompose harmlessly 
when exposed to soil and water. 

“We test to make sure our polymers are tru- 
lv biodegradable,” Mojo tells me, as he dis- 
plays cornstarch diapers, ear swahs; and 
cereal-box liners. He places a cornstarch fork 
in a glass of water, where it promptly disinte- 
erates. That's good for the environment, of 
course, but perhaps not for business. Fortu- 
nately Mojo's company has since perfected a 
line of cornstarch utensils that won't melt in 
your mouth, 

Cther cornstarch products have their origin 
inexperiments like those conducted at Nation- 
al Starch and Chemical Company. A few vears 
back researchers there were trying to develop 
a hew corn snack and ran some comstarch 
through a machine called an extruder. The 
blobs of starch looked an awful lot like polysty- 
rene packing peanuts. With a little modifying, 
the researchers created Eco-Foam, a biode- 
gradable loose-fill packing that is 95 percent 
cornstarch. Last year a company called Amer- 
ican Excelsior sold four mithon dollars’ worth 
of Eco-Foam to businesses such as Eastman 
Kodak and Amway. 

“A few vears ago so-called biodegradable 
oroducts got a black eye when they didn’t 
degrade completely,” Mojo says. “We need to 
get rid of our waste more intelligently, and 
corn 1s one of the answers.” 

When I point out that things do not readily 
degrade in landfills, Peter Salis, a vice presi- 
dent at National Starch and Chemical, says 
the solution is municipal compost facilities 
similar to those in the Netherlands, where as 
much as 25 percent of biodegradable house- 
hold wastes are composted and sold as humus 
to farmers. It's not a completely utopian 
idea—even New York City has begun build- 
ing compost facilities for its degradable waste. 
National Starch also suggests that products 
like Eco-Foamaren't meant to reach your gar- 
bage can. Throw the starch peanuts on your 
lawn, in your vegetable garden, or on your 
compost pile, and they will disappear into the 
earth with the first rain or pass from a sprin- 
kler hose, 
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Missouri — the family corn farm isa disappear 
ing way of lite 

Head south, I'm told, anc if vou're luck, 
Vou might mect a Mennonite or Ammtzh farmer 
who still farms: the old way. Instead [ meet 
Elva Gingerich, a Mennonite whose fami 
farms 0,00) acres ne new way near Arthur, 
Dinos. Phe Wwe enormows, Sir-i onditionerd 
com. combines purchased at 3120.000 eacl 
and Gingerich chuckles softly when I ask him 
about finding an old-fashioned husking bes 
“Wo one does that any more,” he says. “Carn 
sho longer a way of life; it’s big business.” 

hutouton Route 133, westof Arthur, I find 


Danie! KRautman,. an S7-vear-old: Amish tenre- 


times,” he saves. “Tt's not like when | «wa 


youn and we did evervthing by hand and 
with Horses: 

Vlany of the Amish in the corn belt still shun 
irtificial ferblizers and tractors. Kaufman's 

n-in-law and e¢rancison can harvest eieht to 
ten acres of corn a tlay, For their non-Amish 
nfighbors it takes shout an hourto co the sar 
Work, Using modern machiner 

Early one morning I drive along on empty 
highway smack in the middle of the corn belt 
ind head for a café called Dutch Diner on 
Main Street in Tampico, [llinois. As the sun 
ree= De rice S1L¢ afer PORAICICS, WaVCrs OTe 
morming heat ripple on the horizon Another 
dry year. 

The cate fills with farmers, big men with 
‘trong hands and faces tanned up to the brow- 
link. (Loltee 1% served up, and the farmers of 
laAmpico waste no time telling me about how 


Irv itis. Gettin’ so hot out there that corm is 
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Passing paddies submerged by monsoon floods, villagers of = 


Nishantapur slog over land that is both enriched and imperiled 
by the raging waters ‘their nation struggles to tame. 


By CHARLES E. COBB, JR. | Photographs by JAMES P. BLAIR 
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WANTON RIVER Swollen by June-through- 
September rnonsoon rainfall, the huge Jamuna 
(Brahmaputra), at top right, annually spills.over 
its banks. The spreading waters Carve into crop- 
land and lap at huts crowded onto higher ground. 
Ag it recedes, the river leaves silt and alzae, 
WHICH MOUFSA crops 






ANGLADESH is a country that 
floats. It sits atop one of the 
world's largest river deltas, 
a vast floodplain where the 
Ganges, Jamuna(Brahmaputra), Padma, and 
Mezhna Rivers and their myriad tributaries 
interlace across terrain only a few feet above 
sea level, Water completely defines Bangla- 
desh. Every year floods sweep across much of 
the Jancl. Catastrophic tropical cyclones bring 
storm surges as well as murderous winds. Yet 
the power of the water to destroy is almost 
equally matched by lis power to create, 
[began to understand this on achar, asortol 
pancake of land, in the middle of the Jamuns 
River, Chars change shape continually a5 the 
rivers move silt—two billion tons a. year—into 
the Bay of Bengal. During flood season most 
chars rise only a foot or so above the water. Al- 
most always they chsappear within a decacle 
Yet many people have no choice but to live 
on these temporary islands: Bangladesh ts 
among the most densely populated countries 
inthe world, with 2,000 people per square mile 
(adensity comparable to putting half the popu- 
lation of the United States into the state of Wis- 
consin). And at the current growth rate, the 
population will double in 30 years. Many 
people told me that despite the risk, they prefer 
chars to the squahd, crowded city slums 
Manushmara char was only 2,000 feet jong 
anc 70 feet wide, yet 475 families lived there. 
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4A? least on a char-you can own something,” 
one resident, a man named Nazabuddin, told 
me matter-of-factly 

On another char, near the confluence of five 
rivers, aman named Abdul Aziz took me tothe 
water's edge. Great cracks ran from the bank 
back toward a small settlement. Chunks of 
land crumbled into the water. The children 
made a game of timing the disintegration, and 
they plunged laughing into the river along 
with the falling soil. “In one week a hundred 
meters has gone,” Aziz said with asigh. 

Before a char is engulfed, its residents must 
look for another. “I don't know how long I'll 
stay here,” Nazabuddin told me on Manush- 
mara. “It all depencis on the river." 


National Geographic, Jume 7293 


nwt 
rea 


hi —— 


Land is = real hunger in Bangladesh 
Et pahity Herce of Bangladesh's population is 
ruin ictenercers sland 
f ruiral households 
ent of the arable land. And Bangladesh is one 
rid"s nations, Per 


1). Only 30 percent of men and 19 





ess. Just [0 percent 





possess more than 50 per- 


ol the wi Pourest apt 


E 1 L bi 
ELON Te 1S eet 


percentol women are literate. Sixty percent of 


c hhildren are malnourished. Infant mortality is 
Lf per 1,000 live births. 
This is a country in 
BE WTVeES overwhelming Propor- 
ofall the natural cisesters that hit— 
earthquakes 
¥ be the worst of all. 
of the 


which any problem 





tions. And 
Hoods, drought, 
coes—cyrclones o 


Hanel adesh § ‘Sy ts 


an torna- 


Hay ol 


nit the heasc! 


Bingiadesh: When the Water Comes 


surge killed an estimated 139,000 


FAT Lt Md) La ee 





Bengal, directly in the path of some of the 
world's mast powerful tropical storms (maps, 
paugres 124-5). During the past 3? years 
estating-cs cy fisnh (winds in excess of 75 miles 
an hour) have mapas into Bangladesh, Over 
ring the spring and fall, 
wwirling tropical re ressions form, which can 
night on the door 
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left Persali ten million homeless 
Super” cyclone, as A.M 
Space Research and Remote sensing Organi- 


Chouchury of the 


it, “equivalent to several thousand 


atom bombs of megaton strength. ' 


JHE LANDS in the Hay of Bengal 

bear the brunt of such cyclones, 

Like chars, these islands are dense- 

. Ilypopulated, butthey are more sta- 

ble. Here energetic shrimp fishermen and rice 

farmers produce for commercial as well as 
localconsumption. 

The temperature bad reached 95 degrees 
when I took a baat to Maiskhal, one of the 
larger islands, where 9,000 residents had been 
killed in 1991, After greeting me, Nurul Huda 
Khan lopped the top off'a green coconut and 
offered me its cool refreshing water. T eagerly 
took it. Oh ves, he said, he remembered the 
night of the cyclone, “The sky became so red 
that one would imagine there was a big fire 
in the sky." 

Shajatdul Karim, 27, recalled that he was 
tutoring students at home when “a breeze 
started.” But be “didn't give it a thought.” 
Then suddenty part of his roof blew off, and as 
the wind grew ferocious, he and his family fled 
to a nearby concrete house. 

Today Karim’s island doesn’t look as if it 
had been devastated bya cyclone. The robble 
has been cleared. Small gardens worked by 
women are planted with peppers, tomatoes, 
racishes, and cauliflawer. Almost all the men 
on Maiskhal fish. As I watched, many were 
hard at work repairing their boats and jacds, or 
fishing nets, But the island still has not recov- 
ered, “ The growth of coconutis not good now. 
Too small," one man complained. “And this 
is the mango season. Look around, There are 
hardly any mangoes.” ‘Tests showed dramatic 
increases in soil salinity everywhere, though 
agricultural officials note that the salt content 
in well-drained soil is dropping quickly. 

L heard many conflicting views on whether 
the nation's complex ten-level cyclone warn- 
ing swstern is effective and various opinions on 
how better to manage the aftermath ‘of the 
fury. But on one point everyone agrees. The 
difference between life and death in a severe 
cyclone is shelter, In low-lying coastal areas 
storm surges, not wind, are the real danger, 
and the many flimsy huts of mud and grass are 
no protection from killer water. "When it 
hits,” said Abu Sayed, ‘there is no time at all. 
You are barely out of the house before the 
water comes and takes you,” 

Maiskhal has three massive cyclone shel- 
ters, two-story conerete structures built on 
pylons able to shelter from 2,000 to 3,000 
people. How big a difference can they make? 


i22 


In 1970 a cyclone killedl everyone on nearby 
Sonadia Island. Then ashelter was Guilt, luck- 
ily before the cvclone of 1991, which all 650 
residents survived. 

“Ttis.a fact that because of that shelter many 
people were saved," 25-year-old Taher Faru- 
qui told me when I visited Sonadia. “The 
wind came up strong that night, and its sound 
was like an airplane.” He immediately raced 
to the shelter on the other side of the island. 
Others waited, however, not beheving that 
the cyclone would be that bad. Some managed 
to escape the rising water by climbing trees. 

About 300 shelters have been built in the 
coastal region; officials think around 3,000 are 
needed. Why haven't they been built? Lack of 
money is one reason. Shelters cost from 
$60,000 ta $120,000. As Marcel Fortier of the 
International Federation of Red Cross and 
Red Crescent Societies put it, Bangladesh isa 
country where “every problem is enormous, 
but not the resources.” So, little priority has 
been given to building cyclone shelters. 

At the urging of the United Nations, -a con- 
struction program was begun after the 1970 
cyclone. However, the effort slowed as the 
memery dimmed of how terrible that cyclone 
had been, “We did not know how many shel- 
ters there were," Dr. Choudhury told me. 
“Then this cyclone came, and we found only a 
few.” After the 1991 disaster, construction 
began on 200 shelters, and $40 more are pro- 
posed. Private relief agencies and foreign gov- 
ermments pay for building most of the cyclone 
shelters: But their resources are limited too, It 
seems likely that another cyclone will arrive 
before enough shelters go up. 

Flood control, more than shelter building, is 
what dominates official concern and public 
expenditure. Floods affect the cities, the rich 
as well as the poor, industry as weil as peasant 
plots, Ancl the floods come each year. 

“The river wanders this way and breaks 
that way—that is the river's play.” So goes 
an old Bengali folk song. Although the nation 
of Bangladesh is just 21 vears old, Bengali 


DAILY STRUGGLE Wearing acane mathal to 
shield against rain, this-gurvivor of the 1997. 
cyclone that killed 139,000 people waits in line 
for relief supplies: on South Hatia Island. Prone to 
both cyclones and floods, Bangladesh yearty 
relies on some two billion dollars In foreign aid. 
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“Green and gold mingle here, 
and caress the sheaf of new 
harvest round the gracious 
| year,” writes Bengali poet Imran 
* - “sy Ua BEAN tel Noor. Flooding and irrigation 
INDIA. TRUM enable year-round cropping of 
mae rice and winter vegetables in 
Cyclones Invecsity | ae i, j ‘ y much of Bangladesh. Rivers re- 
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civilization spans more than 2,000 years. Ben- 
galic learned Jong ago that the main currents 
affecting the flow of their lives are those of 
the rivers. 

Many sections of land are like saucers, 
with riverbanks forming their rims. Silt raises 
the riverbeds, not only creating chars but 
also causing the rivers to spill over their 
banks, sometimes carving out a new course. 
The resulting floodplains make Bangladesh 
one of the most fertle nations tn the world. 
Everywhere among the meandering rivers are 
bountiful fields. Bangladeshis call their land 
sonar Bongla, or golden Bengal, for the gold 
of ripening paddies. 

In many places peasant farmers crow three 
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rice crops a year, thanks to a combination of 
hard work, river-brought fertility, and high- 
Wield rice introduced by international aid 
apencies. “In rice we are definitely self 
sufficient,” says Ken Moots of the Interna- 
tional Fertilizer Development Center, which 
has been assisting Bangladesh with food pro- 
duction for: more than a decade, “Farmers are 
growing more than they can sell.” 

When the rivers swell with monsoon rains 
and snowmelt from the mountains of India 
anc Nepal, much of the land goes underwater. 
Villagers wait for the water to subside, then 
plant again. The most important thing I 
learned in Bangladesh was how rain and river 
recycle life 


National Geographic, June 1903 


“To understand Bangladesh, you must 


understand our rivers,” mv frend Mishu 
Kabir told] me: He i &@ newspaper editor, 
shrimp exporter, builcding-materials suppher, 
and tea grower, The rivers form a vast trans 
portabon network for the entire country 
Huge rafts float bamboo and jute. Other 
wood for fuel, 





watercraft carry rice, wheat 
coal for waterside brickmaking kilms. And, of 
course, people travel in boats of all kines: The 
waterways offer better connections than Ban- 
gladesh's limited road system, And so I was 
traveling with Mishu up the Meghna River to 
Chhatak just below India, 

About two hours: out from the port town af 
Bhatrab Bazar, our boat ran aground. “Do 
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TERRA INFAIRMA  Sustenance for the land- 
starved, a silt isiand, or char, formed of Jamune 
River sediments lies muddied by flooding (left) 
Permiats as many 3s five million peaple live on 
sucn fickle isles, which may linger 30 years.or 
Vanish in montis. Riverhanks are scarcely more 
stable. At Saduliapur (top) the Meghna River ate 
away 200 Teet of earth in ten days. Left with litte 
buLan umbrella, Meno Mia, 55, lost the sliver of 
land that sustained Als fantily. “l cant think 
exactly of what lam going to de.” 
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you realize we've been traveling over rice 
fields?” he laughed. 

Roads and rice fields were underwater. 
Here and there clusters of small huts huddled 
on tiny patches of higher ground. Every so 
often a tree or a telephone pole jutted out of 
the water. 

The monsoon rains had come, and even 
the river—one of the mightiest in Banglo- 
desh—was underwater. It had vanished. The 
Meghna depression had become a freshwater 
sea ns far as you could see. [l-kept channel 
markers were of littl help. 

Eventually a local fisherman, Rajendra 
Chandra Das, climbed aboard and guided us 
to safe anchorage, When] commented on how 
much water there was, he answered casually, 
“There is not much water this year.” 

All day I had been traveling across flooded 
rice fields, and in my mind that added up to 
cotastrophe, disaster. Hut to Rajendra the 
flood meant good things: the chance to use his 
boat to visit neighboring villages, rather than 
walking all day; an abundance of fish; and sed- 
iment left behind that makes the land bounti- 
ful and gives him the chance to grow his own 
rice. “Such water,” he said, “what the Lord 
has given us.” 

Sometimes, though, monsoon rains com- 
bine with massive flows from the rivers that 
begin in the mountain watershed. Then the 
floods indeed become calamitous, especially if 
the rivers fill up simultaneously. “These are 
the floods we worry about,” said Tauhirlul 
Anwar Khan of the Ministry of Irmgation, 
Water Development, and Flood Control. 

“Tf the water comes all of a sudden, every- 
thing is gone,” a villager told me. “Every- 
thing” means the meager possessions that 
Villagers have managed to acquire: clothing, 
utensils, perhaps a treasured photograph or 
letter. Often whole homes are swept away. 

In 1988 water engulfed the country as the 
Ganges, Jamuna, and Padma Rivers reached 
their flood peaks within days of each other. 
Two-thirds of Bangladesh was submerged for 
six weeks, Badly hit was the city of Chandpur 
onthe banks of the Meghna, downstream of its 
confluence with the swollen Pacma. 

“People were shouting and screaming that 
the river was breaking fast... just ike people 
shout when a house is on fire,” recalled 28- 
year-old Ahad Ali, who was living in Chand- 
pur at the time. 

Danger had been evident for days: faster, 
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angrier water and increasing erosion. Ali and 
his mother left to look over a possible new 
homesite on higher ground more than a mile 
away, His littl: sister stayed behind. “She 
released! the cows,” he told me, “and she 
thought that ifthe cows were saved, she would 
he saved. So she tried to ride out on one of the 
cows, neighbors say.” 

Ali never saw her again, “There was no 
chance to even look and see where she would 
be. The river kept flowing on.” Since then, he 
told me, his mother has moved across the 
country, trying to put the sad memory behind 
ber. “She has never been back.” 


30k ALL THE DRAMA of high waters, it 
is erosion that takes a daily toll of 
land. Rushing rivers continually chip 
away et shorelines and undermine 
earthen embankments, literally breaking wp 
communities, 

When the flooding Meghna River changed 
course in 1988, it cut a new channel 40 yards 
deep atone end of Chandpur. Mosques, shops, 
businesses, even part of the railroad station 
Were washed away. 

Stone riprap now lines the broken edge fac- 
ing the wide expanse of the river. “They are 
putting in those boulders in sucha way that the 
rest of the town may be saved," said a man 
bathing in the river where his house once 
stood, taking a toothbrush out of his mouth. 

ls: Chandpur doomed? “We are in great 
danger; conditions get worse every year,” said 
Nural Alam, an engineer with the Bangladesh 
Water Development Board. “You can leave a 
village easily, but not a place like Chandpur. 
Protectit.” But protection is no simple matter. 
Hardened embankments force water down- 
stream, accelerating crosion in unprotected 
places, Often time runs out: Land erodes 
before it can be protected, 

Near Chandpur I visited the 20-year-old 
Mezhna-Dhonagoda Irrigation Project. More 
than 56 million dollars has been spent con- 
structing high embankments to control both 
flooding and erosion over some 80 square miles 
of farmlancl. But still the river bludgtons the 
land, eroding one section by more than 2 mile 
since 1979. “The current ts so fast, there's 
never any time, no time at all, and we are 

fed,” sail Ronzil Rumer Mondol, the 
engineer who accompanied me. 

A bulwark of reinforced concrete guards 
a stretch where erosion is particularly bad. 
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Other new embankments lie two miles from 
the river to contain floods that spread far and 
wide. Ronzil hopes that these government 
efforts will prevent further destruction. Will it 
work? “We are doing this on an experimental 
basis,” Ronzil said. 

Hundreds of makeshift huts crowd a main 
embankment along the river. Water covers 
land once occupied by homes and fields. The 
presence of refugees complicates efforts to 
maintam the continually eroding barrier. 
“How shall we repair the embankment if 
people are living there?" asks Ronzil, But one 
resident asked in turn; “Would you have me 
live in the water? There is no land." 

Calamity is a part of daily life in Rangla- 
desh, but so is survival against tremendous 
odds. “Tam always amazed at the capacity of 
the people to survive with so little,” said Mar- 
cel Fortier of the Red Cross and Red Crescent 
Societies, 

Fatalism is also a kind of bulwark. “So it 
has been ordained, s0 tt must happen” was-a 
frequent reply when | asked villagers whether 
they thought flooding and erosion would ever 
be brought under control. “Life and death, 
they take it as the wish of the almighty God,” 
said Farida Hasan, a member of parliament. 

But some are determined to do more than 
just survive. In the town of Kazipur I met 
Mohammed Boduizzaman, who coordinates 
the Association for the Renovation of Commu- 
nity Health and- Education Services (ARCHES). 
More than 300,000 people live in this dis- 
trict amid fields of rice, wheat, and jute. The 
Jamuna River, cight miles wide here, has split 
the district into mainland and char land. 

“Kazipur has been washing away since 
1980," Bodutrzaman saic, claiming that the 
erosion rate was 550 yards a vear. “We have 
lost everything." One study report= that 64 
percent of households have been displaced at 
least once—the average number of displace- 
ments 15 seven. 

Recently aRCHES has helped some of the 
landless begin a banana tree cooperative on 


BUT SMILING Toting a tower of poultry 
baskets to market, avan ricksha driver pedals the 
streets of Dhaka, awash in backed up monsoon 
waters. Even walst-high flooding does not ston 
work in this teeming capital of nearly six million, 
whioh thes less than 25 feet above see level, 
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land it owns. Fifty-year-old Abu Rahman 
showed me around. “There are 140 of us, male 
and female,” he explained. “Every week for 
one vear we put two taka {about five cents] in 
the bank. When we got 7,000 taka, we decided 
to use it, We thourcht about raising cows and 
goats, but we selected banana trees because 
they grow fast and you get good profit.” He 
tald me proudly that the fruit should earn the 
cooperative about $2,100 this year. 

Although we are miles from the river, floods 
increase the number of homeless poor, thus 
adding to the already intense pressure for 
space. Any solution to this complex mix of 
social and environmental problems “will take 
lots of money,” Boduizzaman said, a trace of 
bitterness in his voice. “And that is why the 
fovernment does nothing.” 


Se CTUALLY, THE GOVERNMENT, with the 
World Bank and other international 
agencies, has big plans—a contro- 
versial Flood Action Plan (FAP). 

They want to master the rivers. As the irriga- 
tion ministry's Tauhidul Anwar Khan puts it: 

"Tt is time to attack the rivers. We can't let 
them co what they like.” 

Atthis writing the plan comsists of 26 study 
proposals and pilot projects. The estimated 
cast of these alone is 150 million dollars over 
five years. But the general goal is to “train” 
the rivers with a massive complex of embank- 
ments, dams, and diversions. 

Everyone agrees that flooding is beneficial. 
Even following the 1988 flood, crop yields 
were larger than before. But change the riv- 
ers? That is risky and could cause more barm 
than good by upsetting both environmental 
and socia! balances. For example, construc- 
tion of embankments could block the normally 
free access of fish onto the floodplains where 
they breed, Fewer fish means a decline in pro- 
tein supply. And, savs Shapan Adnan of 
Research and Advisory Services, previous 
flood-control structures have “led to disaster 
in the long run, although the immediate effect 
may be good.” 

That is why we have begun these stuclies," 
saves Ross Wallace, who is a World Bank coor- 
dinator of the plan. “The most efficient way to 
assist Bangladeshis is to find out what works 
best. The trick is to go in without a- preformed 
technical plan.” 

Fine sentiments, critics admit, but they 
remain skeptical “There i¢ too much of 
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MRS. DONIVAN’S KIDS 


SKATE [HROUGH 
SCIENCE CLASS 





In Marilee Donivan's class, kids 
learn for themselves how Newton's Laws “Si : - af . ~ 
ft Motion really work. They start with ¥ 2 ) oo — : f 
classroom activities using toy cars, marbles, ramps and balance scales : 

Then, with the help of skares, ropes, hockey pucks and sticks, the kids p 
Newton's Laws to the test on the ice. They experiment with skating, spinning 
sliding or walking—feeling friction and che effects of gravity, 

For her contribution to the world of science, State Farm is proud tk 


present Marilee with the Good Neighbor Award. And $5,000 to her schoo 


7 McCall-Donnelly Elementary, McCall, Idah 






) GOOD 
| NEIGHBOR : 
AWARD Cue. 


The Gaed Neighbor Award was developed in couperatian with the Narijnal Setence Teachers AuhsPtlti ofl (MSTA. 
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THE PRESIDENT'’S REPORT ON THE 


Education Foundation 





Geographic Alliances 
Allin Place 


reat pieces of a jigsaw puzzle, 
geographic alliances in 
Arizona, Washington, ard 


Montana have this year joined 47 
other states and Puerto Rico to 
complete the picture. 

Since | announced the first six 
states to join the Society's Geo- 
graphic Alliance Network in 1986, 
the cause of geography education 
has mushroomed. Each alliance 
recruits local educators and others— 
parents, clocted officials, business 
people—to promote geography in 
















THE SATICNAS GEOR RA PRIC EEECIET? CHU ATIOM FUGMTATY 


the classroom. The alliances encour- 
age updating of curricula and partic- 
Ipate in teachers workshops and 


simmer institutes. Besides reserving 


state funds, alliances raise money 
from local organizations and compa- 
mes, The Somety’s Education Foun: 
dation matches those totals up to 
$00,000) & year, 

In-seven years the alliances have 
grown beyond our dreams, with 
membership nearing 10K (00. 

Most important, the alliance 
Movement gets teachers fired up 
about geography. How's it working” 
Listen to Russ Bush, a Buckhannon, 
West Virginia, teacher who attend- 
ed last year’s Workshop on Water in 
Mammoth Likes, California: “Tam 
energized; it has made-a difference 
in my teaching, and my colleagues 
find my cnthusiasm contagious.” 

Geography teacher Dorothy 
Schuyler of La Grange. Georgia, 
declares, “We are charging ahend 
to deal with the * get-Hnorant: 
wherever we find them!” 

Rochester, New Hampshire, 


Calor indicater the pear that a 
geographic uilianer wax formed. 


teacher Barbara Newton summed it 
up after last year's National Geo- 
graphic Instructional Leadership 
Tetitute: “Ata time when it hos 
become popular to criticize public 
education, the alliance pursucs a 
Positive path im promoting geoera- 
phy education. As an ¢ducator and 
parent, | applaud that.” 

Lappland the tens of thousands 
of alliance members spreading the 
word of geography education. 

Sill, we cannot become cee 
cent. Qur commitment to geography 
education contimucs to prow. The 
Society is laying the-groundwork for 
an education program in Canada, 
ticluding « 1993 teachers. workshop 
focusing on the St. Lawrence River 
Two teachers from Russia will 
attend our Summer Geography 
Institute this year. We are adding 
more counties to the National Geo- 
graphic Kids Network, which uses 
computer technology to link chil- 
dren worldwide. 

Youngsters the world over are 
tuming on to geography, and the 
illinnces play a growing role tn their 
excitement. 
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For Chrysler, the only thing floating at last years North American International Aut 


Show was a rumor. Word was that the New Yorker, then justa “concept car, would 


As far as were concerned, 
are once again 




















antithesis of Derroit—rhe totally new Chrysler New Yorker. We started with our award- 
winning cab forward’ desien, which maximizes interior room while giving the cara 


wide track for precise handling. Then we added four-wheel independent suspension, 


and an engine with more horsepower than a BMW 545i. The resuit? A six-passenger car 





thar stays reassuringly stable in tight turns. While its occupants are pampered by a 


sumptuous interior. But in the pursuit of precise handling and luxury, we didn't 


ovetlogk safery, Dual air bags and anti-lock four-wheel disc brakes are standard. 





) 


nautical terms. 


F 


Nor did we forget abour style: Motor Trend called it “...the most distinctive 
American sedan by a country mile.” Waiting for an affordable luxury car that isn't a 


boat! Your ship just came in. For more information, call 1-800-4A-CHRYSLER. 


ADNANTAGE: CHRYSLER @ 
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(j eC () | ld il h | C ad ‘ve just been informed that 
/ C D F ‘i this new Mercury Villager is 
outselling our minivan. You re my 
top designers and | want action 
tf eee ee ee 
Okinawa: A Terrific cei diatnectia Iwanta minivan with a 
Place to Grow Old ipainst diseases Hated 


os = | : 
Wilh amr, most older 


Pils ome de vou Te atter CJkInaAWenA Owe thcil 
conmsiter Cikineawo. Relative to LOnBEVITY to factors owed 


which they have some 


sliding rear seat 
"I want amintvan with 
standard ano-lock brakes 


LO opi lato, we tortie’ Gs 
many people on that isiand chain 
live To the met OT DUE) 840i thy Pes 
f Jopan—and Jopunese live longer 
thin any other nationality on the 
Tae 


planet [in foc OY. The Wika 
some 2) percent of all Japanese 
Will be 53 of older, compared with 
bout i3 percent in the United 
Stites, A Lieve study of Ckini- 
wis l.2mulbon residents turned up 


TU) whe fad reached the age of 108) 
Na Wonder Okinawans innualls 
ectebrate Older People's Day, 


Though some may be blessed with 


weed, And they haven 





‘control: dict, [ze-stvile, 

ind wile 
Okinawians cut a low- 
it, low-fat dict, featur 

inp local sh and huge 


amounts of toftw and sen- 


lost then west for life 
Ds Vesr-iid Genkan 
Tonmakt (reht), an Ok 
nwo whe is Japan's 
Oldest tian, antiy recent- 
YSLop ped preposini tc 
his nurses, such of Vue- 
miko fohora, at neht 
He is ot o less te 
explain his longevity: 
it's the Kind of thing | 
cannot tell you. becnise 
ile mmven bY heaven.’ 
londk) worked In sua 
cine elds until retonne, 
aft &>. He aimits he gave 
up drinking six bottles o| 
beer a dav and naw 
onnks fot water istcad 


Viokoio Suvuki, & qourdinlomet 


tudying the Okinawa centenarwns, 


md Fath Boucher, of the Linive! 
a ot Davie Medical 
Schaal. found that many older 
CIKINaWHns rec active and creative 
Thev'te still (ormnosing music 
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irstead of just sitting wound,” 
Boucher sav 


[wo Billion Copies: 
A Figure Fanatic’s Feast 


lomewhere oul there, sonore 
rmading (hese words holds the 
2 two-nillonth copy of Ss ATTON 


LOR RAPC to be printed and 
RGU in Loiorunth, Misssap. 
ance Magazine production muyed 

there in 1977 

Phree offset presses 
Vure presses Of the (4 
of Ringer American, Inc., pont 
pont ten mon copes of the 


ind two @Ta 
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HLS ol Te Wwe Hinder liters 
each 375 feet long, bind a total of 
MR cones 2m el 

How ancl 
Cssearnns |! A tv ral Soph re 
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OD. C., Grom TERS onl 1999, then 
in Wonca unt the move to 


Cormith, a community of 12000 


Wineobiie 
Washinton 


About 270 of the Ringier Amen 


rt se MPOvess Work Tull 
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"And J want aminivan 
that's fully equipped, comfortable, 
and drives like a Mercury’ 
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‘So, why doesn't he 
just get a Villager?" 


Villager’s innovative 
sliding rear seat moves 
vomplerely forward for 
TUX Cargo space 
For more Villager info 
call 1 Boo 446-5855 


7g MERCURY 


ALL THIS AND THE COIALITY 
Or A Megcorny 





Geographica 


Sea Tests for Traditional 
Hawaiian Sailing Canoe 
Jf open-ocean catamaran—ol 
ancient design and all-natural 
Fi materiaik— splashes mio the 
seo off Oahu thissumimer. 1-37 
foot-lone Aiovatiled proves sca- 
worthy, she will be ahipped to the 
Marquesas and launched in 1S for 
a2 SO0-mile sail back to Hawaii 
The project, aimed at highhghting 
indigenous Hawaiian Cuitire, i 
spearheaded bry 40-year-old noviga- 
tor Nainos Thompson. At 23 he 
crewed on the maiden voyage of 
Hokuie'a to Tahiti. a journey guided 
by the stars, which confirmed 
ancient Polynesian staftaring trac- 
tions (Geocearaic, October 1976) 

Fokule'a’s hulls were fibereliss 
her sadis: muchine-made. Alawaliiod § 
builders, sponsored by the Bishop 
Museum, are using Olona, a very 
strane fibrous plant, for comdage anil 
rigging, says Thompson. Craftsmen 
are weaving dried pandanus leaves, 
of lduhals, inte sails, But the huge 
kan trees that once were shaped 
inte cance hulls have virtually cis- 
uppeared. Hawaiiloa’s twin hulls 
are crafted from Srtka spruce from 
Alaska (fom). 

“The Howtnans mist have fuilt 
thousands of these canoes in the 
past 2000 years,” Thompson 
laments. “Today we can't build even 
one.” One impact of the project 


Bb HL reforestation program 
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Tanzania’s Lions Pose 
a Threat to Chimps 


lor the first time 

have form cde firuerve 

evidence that lions pres 
on chimpaimess 

Chimp hair, bones, and a tooth 

trmed up in tion feces m Lanzanin 
Mithole Miouritiires = 
SntonAl Park 
cheertly after twa 
Minit Teme 
Chimps find two 
ndolescent munhes 
disappeared. The 
miksing Primates 
were Parl ofa 
hondred-membet 
stuthy Broup, One on 
three inthe park 
that have been observed since 
1965. reno Takahiro Tsukaharo 
ofthe Lintversiry of Tokyo, On 
fare eCaslons When Tescu rehers 
heard o lion roar, they saw chimps 
react—climbing trees, whimpering 
and issuing alarm calls, But the 


acenitsts never uw the two 


Sr ICTS 


species tage ties 

Cordinaniy lions, which lve on 
prossy pluins of in. open woodland. 
do not cross paths with forest 
dwellme chimpanzees. But in the 
Mahale area, mixed forest and 
savanna woodland aiiract both spe 
cies. Because the study area iis 
been free of poaching ani field 
burning since 1974, animal popula 
nots have dramatically incresmsed, 
heightening the likelihood of 
predation 


Natronal Geagrapic, June F003 
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Hominid Remains 
Emerge in South Africa 


7 ome of the best known fossa] 
remains ol “ape-meri” were 
e discoycTed im South Antcan 
caves in the early decades of this 
century (GEockAPHic, Novembet 
(ORs). But the last ste there was 
femal in Lote 
and paleoanthro- 
pologists shifted 
their focns fo East 
Amioa—tuotil nev. 

Last veur Lace 
Berper, iin Amer 
Can griktuate 
student at the 
Lintversity of the 
Ve itwatererana. 
uncovercd two 
tecth (above) in Gladysvale Cave, 
north of Johannesburg. The teeth 
dute from 1.7 to 2.3 - million years 
Lao, An ere when at least two speces 
of australopithecines.and the earli- 
estspeces of Homo roamed Aiica 
These specimens probably belonged 
to Atradopiiiecus africana 

The cave also prelded the temaits 
of 31 apecies of antelope and the 
first nearly complete skeleton of 
a woilflike anmmal found in sub 
Sakharun Afnes. On its stomach was i 
Kee from adite palm koewn today 
only in the tropies, From Uhis faunal 
and climatic evidence “we can 
re-create the environment,” save 
Berecr. "We can pot the hominids 
fon Gloadysvale in their aontext—a 
tropical savanna with a forest aac 0 
latee fody of water fearhy 





WILL BITE WHEN CORNERED. 





B inside traction area 4 ith emaller treadhlocks. clires Hona”l lateral erooees 
and a wide channel for outstanding wet traction 


ff 4 1 > Oty me | a. i Dn a om fa ri ' 
Outside traction area with differentially paneled 





crooves stiffen treaclblocks for maximum corner 
inv traction. hese larger treadhbiocks also maximize surface contact 
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Lowlivedr petaller call 1-AeGOODYEAR 


THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. 
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Geographics 


A High-tech Autopsy 
for Eeyptian Mummies 


Phe four “patients” wimitted 
to the Georae Washington 
Liniwerstity  Meaical Center in 


Washington, DD. (.. were no emer- 
gency cases, Their condition had 
stabilized over the past 2,000 of 
MON Years [hey WETO MUMS 
From the Smithsonian Institution 
ctions headed for % ravs and 
comnuted tamography (CT) scans 
Such noninvasive techniques could 
and per- 


ue 
=e 
LAME 


reveal scx, gee At death, 


Ras ase 


f death 





Phree of the mummies had 
been mostly unwrapped ear- 
ber, but the fourth, found im 
Luxor a hundred years aeo 
was in almost pristine condition 
Inside 1s painted sarcophagus 
says David Hunt, a Smithso 
niin physical anthropolorrst In 
a protective shroud of plastic 
film, the mummy case entered 
the CT scanner (below left), 
which peered inside to reveal a 
male whe died in his carly 4s 
There were no signs of trauma 
of sericis iiness inh 
in those of the others. A child had 

ied at about 3 a mine 
in his mid-S0k. and a femite—long 
thought to be male —in her late 20s 
“They hed of something $6 fast 
acting i doesn't show wp cn an 

X rav or-CT scan,” says Hunt, who 
capecis tess OW tissue RATIOS io 
wield more information 


i hones OF 


years of age, 


A Digger Bee's Busy 
Life in the Fast Lane 


he fury, fast-Tying digger 
| bees of Armona's Sonoran 
Desert spcod mast of their 


days undergr ound, Theis lite i n the 
light is short, but what a life it is! 
Each spring the males dig thear 
wav out of brood cells, They feed on 
the nectar of flowermng paloverde 
andl ironmwood trees, then search for 


Snowy, Windy Jubilee of a Pioneer Balloon Trip 


a hat sweet ecstasies take possession of the soul of a mortal 
who, leaving the terrestrial abode, soars into the ethereal 


regions'” So wrote prancenng French balloonist Jean- 
vient Rees Blanchard of the New World's first air voyage on 





January 4, 1793. Balloonisis who met in Philadelphia 
this past January to mark the 20th anniversary of Bian- 
churd's flight enjoved no such ocstasics: high winds snel 
wow forced them to cancel a commemorative Might, 
Manned ballooning was-only nine years old when 
Blanchard, who had made 44 flights in Europe, arrived 
in Philadeiphia. President George Washington pave 
hima letter of passage in case he met difficulty after 
landing: thousands watched as Blanchard and a com- 
panion, a little black dog, ascended in a hydrogen bal- 
et loon from the Walnut Street prison yard, They soared 
is) 5, 812 ce and floated 15 miles in 44:minutes before putting down 


gently near Woodbury, in what is now Deptford, New Jersey, 
Unbike some successors, Blanchard faced no weather problems. 
The temperature was 35°F —“most delightful and quite extracrdi- 


nary for this season of the year,” he wrote. 


Nationa Geographic, June £093 
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Js ALETILE 


4 mate. Somehow they ere able to 
detect the presence of a fem ale 
"through several inches of hand- 
packed desert soll,” says Stephen 
Buchmmnn, a Liniversity of Anzona 
evolutionary ecologist who has stud 
ied Ceniris pallida wih Anzona 
State Liniversity s John Alcock 
Waring off other suibors, ihe 
largest male furtously cigs down 
until he finds the female. climbs on 
her back, and ndes her out. Now he 
must hight off 10 to Si) other eager 
miles. While tating (above), he 
strokes her sides with his fees and 
Ties of soothing one PoC wibra- 
tons that make her unreceptive 
to others, She collects pollen and 
neSciar, cues bh pest, ind lavse Be. 
“Both PArINers tae Wilh WEEKS, 
the males first, save } SCAT nn 
lane Tor Magy 
ah at, che vou.” 
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ONLY NORELCO SHAVES BELOW THE SKIN 
WHILE FLOATING OVER YOUR FACE. 


| = Shavi ing W ith a 
Norelco’ ts extraordinary. 
The moment you 

start, the razor heads 
begin 
to float. 
They 
adjust 
on the 
outside 
tO EVEFY Pts tats mute wp 
contour afwurie 
of your face, while inside 
_ another technological 
feat is taking place. 

Here, Newelen's 
patented * Lift and Cut" system is engineered with a precision 
lifter in front of the blade that notches into the hair and 
lifts it up. Then, after the blade cuts it, the hair shaft can 
actually drop below skin level. 

The result is an incredibly close shave. But you're also 
rewar ded ' with exce ptional comfort since 4 
xX the blades 
don't even 
touch your 
face. 

Experience 
the Norelco. 
Inside and out, it lives up to everything 
you want in a razor. 


















(Norelco 


We make clase comfortable 
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Forum 


My family used to live in Laos. After the Vietnam 
War broke out, we crosed the Mekong River to 
wet to Thailand. From there my family chose to 
come to the United States. | wish TD could remem- 
ber more, but | was very young then, It never 
occurred to me how much danger was involved 
in crossing the river until [read Thomas O'Neill's 
article (February 1993), It makes. me more appre- 
clative of how much my parents sacrificed and how 
precious my history is to me. 
KAO HEE 
Macon, Georgia 


| wes saddened to read about the dam-building 
proposals on one of the last great free-flowing riv- 
ers of the world. The loss of rejuvenating soil 
downstream in the Mekong’s rice fields will even- 
tually damage rice production, the backbone of 
Southeast Asia’s economy, The fishing industry, 
dependent on migratory species, will also suffer. 
Thousands of people will lose excellent farmland 
and have to be relocated. As a substitute for dams. 
sluice ways off fast-flowing rivers like the Mekong 
can be used to power hydroelectric facilities. 
These would be less damaging to the economy and 
environment, 
Davin Dyoras, Ir. 
Cleveland Heights, Oho 


Almost 21 years to the day after | left Phong Hiep, 
Vietnam, | was back, circling for a landing in the 
pages of the Grocraric. | spent ten wartime 
months as adviser to the distnet office m Can Tho, 
but what [ remember most are the sweet bananasat 
the marketplace, the fresh canal-water lemonade, 
the deft bamboo basket weavers, and the children. 
[ff neverget back, [canreread my LOletters tomy 
wife-Lo-be, study my few snapshots, and now open 
up the Groorarnic. | thank Thomas O'Neill and 
photographer Michael Yamashita for stopping off 
in Phung Hiep on their unsentimental tip down 
the Mekong. 
RicHarp EF, SCHADE 
Cincmnat, Chia 


In 1969 [ served with the United States Coast 
Guard's Squadron One on an 82-foot patrol bost 
Our mission was. to patrol the endless estuaries and 
canals of the Mekong Delta and to board and 
search Vietnamese watercraft. [still rememberthe 


tany nights cruising with our Vietnamese liaison 
and the U,§. Navy Swift-class boats. Our crews 
never knew when the river would turn angry. 
Someday | hope to return to the delta to learn the 
peaceful lessons the Mekong River and its people 
have to offer. 
Wituiam M. Fispiay 
Baldwin, Wiscensin 


Venus Revealed 


The descriptions of the spectacular images of the 
planet Venus make referetice to elevations with- 
oul giving the base point from which they tre meéea- 
sured. With no sea level a8 a starting point, are 
elevations measured from some level at the base-of 
amountain or from the lowest point on the planet? 
And how does the distince from the highest to 
the lowest point on Venus compare with Earth's 
extreme of 12.3 miles from the top of Mount Ever- 
est to the bottom of the Mariana Trench? 
Dow SANCTON 
Kirkland, Quebec 


Topography on Venus is measured from the plan- 
ers mean radius of 3,760.5 miles. The highest point 
rises 7.5 miles above this mean; the lowest is 2.5 
miles below H, The distance between therm iy thes 
less than chat between Mount Everest and the Mari- 
ana frerc, 


Asa teacher of planetary geology | applaud the 
coverage of Venus. However, the artwork reflects 
some vertical exaggeration of the terrain, and you 
provide no scale. | have a hard time explaining this 
exaggeration to students, who come away with the 
impression that Venus ita plane! with steep moun- 
tainsand valleys. 





Jistrn C. Cars 

Florida State University 

Tallahassee, Florida 

Vertical exaggeration, a standard practice for scien 

isi agealycing planetary surfaces, iy a wey fo 

emphavize topographical detail. In the two views in 

our article, vertical features were multiplied by a 
factor of 22.5. 


My three-year-old son has enjoyed seeing Venus 
in the sky, and your article was a wonderful way to 
have the planet come alive for him. Edward pored 
aver the photographs and could hardly get his 
questions out fast enough: “What does a volcano 
do? What is lava’? Are there volcanoes on Earth? 
Where are the spacemen?" He also informed me, 
with absolute certainty, that “very hot peaple live 
on Venus.” 
ALIDA CYNRIC 
Madison, Wirconsin 


Newborn Panda in the Wild 
Thank you for this beautiful story and the moving 
photographs of Jiao Jiao and her newest cub, 1 


National Geographic, June 1903 


THE YO" ANNIVERSARY LESABRE 


Leave the sticker on, 
and show everyone how 





Or take it off, 
and let them think you 


paid thousands more. 


Value Its speed out nent there in dnver seat and antenna @ driver air bag 


black and white, at the bottom of the * ARS brakes © power windows and 
sticker. The price of the “xh door locks * AM-FM stereo cassette 
Anniversary Buick LeSabre" * DynaRide® suspension * PASS-Key* 
lf you need more proof of LeSabre’s theft-deterrent system ® special 90th 


incredible value, consider that LeSabre Anniversary badging 





has the highest resale value in its The S0th Anniversary LeSabre is our 


class.** Then look at the sticker again. anniversary gift to you, So drive one harme. Oh, 
‘You ll see that this-car comes equipped with a abou! the sticker—po abead, take it off, Keep them 


guessing. For more information, see your Buick 


dealer today or call 1-8004A-BUICK. 


long list of standard equipment, including: 


e500 Vo engine ® air conditioning * power 
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Wang. | hope there will be o follow-up story ina 
future issue. 
JesNiFER HENTSCHEL 
Rasmussen, Australia 
We continue to monitor Jiag Jiao, XT Wang, and the 
other pandas of China's Gin Ling mountains and 
hope ta isue fierther report. 


Twilight of Apartheid 
With so much talk about negotiations and power- 
sharing in South Africa, somehow the peopic have 
been forgotten, Charles E, Cobb's article brought 
them back into focus. 
Gay McDougaLt 
Washington, 2. C 


Would it nothave given balance toshow along with 
the poverty and shacks the impressive Welson 
Mandela mansion and other beautiful, expensive 
houses? When | show slides of my trip to Soweto, | 
present both sides. 
Bankara J, BELL 
Portland, Oregert 


As a white South Afncan who never supported 
apartheid or the Nationalist government, | was 
appalled at the one-sided tone of both the article 
and photegraphs. Contrary to what Archbishop 
Tutu may say, the cause of violence among blacks 
ethnic, as well as cultural and political. The arti- 
cle gives the impression that Inkatha, the South 
Afncan government, and the whites are the “bad- 
dies” andthe Afmcan National Congress is as pure 
as the driven snow. 
Dosorny Hyam 
Pretoria, South Africa 


I found your article on South Afneca to be well 
informed and superbly illustrated, What my coun- 
try needs now is foreign investment in industry 
Ona massive scale. 

D. CLEWS 


Cape Town, South Africa 


In the Heart of Appalachia 
At first [ thought, finally, an article that will repre- 
sent the true Appalachia. Instead it perpetuates all 
the old myths and stereotypes of the poor, ignorant 
hillbilly. | am proud of all the important gains 
made in this area just during my lifetime. I was 
born and raised in Appalachia and have chosen to 
make my home in Big Stone Gap, Virginia. Lam 37 
years old. | work at the local community college, 
and my husband works as 2 coal miner. For the rec- 
ord, Big Stone Gap has never set aside astreet for 
feenagers to cruise on the weekends as stated in 
your picture caption. Streets in Big Stone Gap are 
open to all divers. | | 
KATHRYN K.. COLLIER 
Hig Stone Gap, Wirgmig 


Finally! Many thanks for an accurale and enjoy- 
able article on the frequently maligned region of 


Apnalachia. | hope your readers were pleasantly 
surprised to have some of the myths about this area 
debunked. ‘You have painted one of the most real- 
istic pictures of Appalachia | have read. | ama 
nitive of southwest Virginia and, like many who 
grew up here, wanted to leave as fist as T could. 
After a year in Washington, D. C..and three years 
in law school, [ returned to the misty valleys of 
Tazewell County. Htistrue that life is hard here and 
not always a5 pretty as the mountains. But we are 
resilient folk, and those of us who love Appalachia 
wouldn't move for all the power of Washington, 
the money of New York, or the glamour of L.A. 
H. Sttanwon COOKE 

Cedar Aluff, Vireinia 


Only one paragraph in the article makes mention 

of an obvious wiy for Appalachia to achieve 
ECOMOMIC prosperity: [ounsm. 

STEPHEN VW. GILMORE 

Charlore, North Caroling 


Appaluchia’s people are its greatest and most 
enduring resource, but they can be exploited by 
tourism as well as by mines and factories. Appala- 
chia’s neighborliness, which your author docu- 
ments. cannot be encapsulated in hillbilly theme 
parksor weekend festivals. The challenge of build: 
ing upon it without undermining it ranks with the 
challenge of redeeming our natural and cultural 
resources from the effects of past exploitation. 
Such challenges are what make Appalachia such 
an exciting place to live today. 
Jous ALEXANDER WILLIAMS 
Director, Center for Appalachian Snadies 


Boone. North Carolina 
Geographica 


Monterey Bay National Marine Sanctuary (March 
1993) may protect an array of manne life, but the 
animal pictured isa harbor scal, not @ sea otter. 
C, FRep ZEILLEMEKER 

Cold Bay, Alaxka 


The map of the Monterey Bay National Manne 
Sanctuary shows some serious slippage. Last time | 
looked, Santa Clara would have been approxi- 
mately above the letter "C" in Califorma, and San- 
ta Cruz was still looking oul on Monterey Bay. 
That is, unless-you know something more about 
the next big earthquake’? | 
KATHLEEN RK. MimANDA 
San Jose, California 
isn 'titamacing? We con put out an entire atlas with 
noapparent errors, and then we make two ita short 
Geogrephica story, As one staff wag sou: “We otter 
iknow better.” 


Lertery could be addressed to Fort, Matuvial 
Gengrapiic Magazine, fox 374948, Washington, OC 
SAN, and showld include sender'y address and 
telephone murder, Mor all letter can be weed. Those 
thar are wall oftert be edited and excerpted. 


National Geographic, June 1993 


Our biggest improvements aren’t all 


on the showroom floor. 
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iF lant enough just to make our cars better, 
That's why Ford and Lincoln-Mercury 
dealers have put the same quality that went 
inte building your car into the service you 
netd to maintain it, Service your dealer 
calls Quality Care. 


With specialized traning direct from Ford 
and diagnostic equipment made exclusively 
for our vehicles, nobody knows your car 
better. And to take care of car owners, 
Quality Care service advisors actually take 
classes m listening to customers to make 
sure we re both communicating. 


So find out what millions of satisfied Ford, 
Mercury and Lincoln owners already know. 
That Quality Care is the ideal way to 
maintain the quality you bought your new 
car for in the first place. 


Se] MERCURY QUALITY CARE 
METER Where the Quality Continues 
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Creatures in the Bay can speak out against pollution, but you can, To get involved call 1-800-628-3379. 


CHESAPEAKE + BAY « FOUNDATION 
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LT admit it. I talk to my 


cat. And I don’t mean just 
talk. mean TALK. Real meaningful 


conversation. In fact, more satisfying conversation than 
[ have with most people. Naturally, | want to do everything 
I can to keep Cleo her healthy best. So, | asked my veterinarian 
what food he recommends. Without skipping a beat, he said, “Hill’s’ 
science Diet?” He said just as | have to eat a proper balance of 
foods to keep healthy, Cleo has to have a balance that’s right for 
her. That's exactly what she gets with Hill's Science Diet. 
He called it Nutrient Precision” [like that. 'mso i 
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There are snll a few places 
on the planet that you Wort 
find a Jeep. But barring the 
wast expanse of oceans and 
emia less iE SCS, al feep 


York Vili [ yy 


les ol 
os pe a 
verticle WA if] LORE 
Wait TO go 


* heart of thie in- 


sa ty ev! ren Work 
At the 
credible ra rise 


rive. Jeep delined it 


is fourwitte!] 
be fF 


Jeep 


refined it lo Set Wiese Veni 
cies. apart from everything 
else on the face of the earth. 
And you apart front the 
reat of the worid. Jeep makes 
AVY TD available 
legendary Jeep ys ATEN, 
Che class leep 
Ane the award winninp 
] arid ff 
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CH course, the only way 
ta truly appreciate the capa 
bility of a ag Hey is to experi 
ence it firsthand. Please call 
-S00-IEEP-EAGLE for 
drive information. Then let 
jense of adventure 


yer the ens 
Theres Only On e Jeep’ = 


esi 


mt 
Tan 


aes 


cl the Cuil th. 
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Change The Baby, Not The Film. =a 


(Atroducing AocaA Gold Ultra AOD. nin oe Horsf ie vO wing ft have tn change 
flim every time your baby craw!s into different fight, New Kodak Gold Ultra 400) 


Him 1s ready fo smoot in Gaylignt OF row Pent, jnside or out, in sunsnine, sade 


al A 


or clouds—for breht, colorful Kodak moments wherever they happen 


Ask the woman who gave 
up her BMW for one. 
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Chrysler Ton & Cowiry 


jist talk. to Pam Tucker, who lives in comfort-and a hich level of satery fearures sol 
lupe le \, Mississipy rl Pam and her husband, Dr Shane lucket 
"Give up my BMW for a minivan! Never. Atter all, it’s not just a minivan. It 


| & 
ac 


lown & Country, trom Chrysler. 


Until | drove my husband's Chrysler Town & 
Country. And made him switch 

“With all the INnCIQuUINe We d , a Lown ds 
Country makes sense. But the way it drives is 
what sold me. | love the performance. It’s so 
well appointed, too, with leather trim. Its ver 
safe, thanks toa standard airbag” and standard 





anti-lock brakes. And the quality is great 
rr? oe ee be Call /-SO0-876-MINTVAN for more TT? 

It’s just a goreeous automobile nr PE MENT VAR fem at irjorrention, 

: ; i 4 of (Oo fe i LES [PCL Sto. 

An outstanding tee! tor the road, luxurious ~. 


The Minivan Company. ¢& 
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fe] Fey cae. beetle uo for aatety 


From Natt onal Geographic... 
Now, the classic 
World Atlas that stays 
up-to-date! 


















National Geogriphic helps vou stay on environmental stress, population, 

bop of our rapidly changing world with rescurces and inchistry, land use, ane 

the new 1992 revised Sixth Eclition tins partanion 

ATLAS OF THE WORLD. With more than 130 maps, this 
Featuring 20 new countrics and 124" x 18 4", 413-pape reference is 

14.000 chanwes in the 150,000-place- your guide to the wortd. 

name index, the athis presents a Onder vour edition tockerv! 


detiled portrait of the new world. Free 
periodic supplements also keep your 
reference current. 


To order, call toll free 


You and your family will tum to 1-800-638-4077 

(TDD Users Onby: 1-500-548-9797) 

in the U.S, and Canada only, 
Monday through Friday, 


unique stateolthe-art satellite images 
and physical and political maps to fol 
low the news, help plan vour travels, or 
help students with their homework, 
Spock new thematic maps also show Or write to: 
National Geographic Society 
$80 fron-members S89) xs P.O, Box 1640 
Deluwe Pdlition band cover, 6° x 9 magelier W ashington, D.C. 20014-1640 


awiin ctbbhemn place muro 
NATIONAL 
CrEOMGRAPHI 
MeCIETY 


8 am. to 8 p.m. ET. 
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A thoror ugh examination 


of why ra more TT in IAMS matters. 





Frode waar dogg ing the espe, 
lama, will: mere sivet prolci, 
liaslprs leaserp atta olor 





Notice whet your dog figs ter act 
ecu wse, instinctively ding one 
the taste of meat. Se ipchi avid 


weber ding stowkd Ike the fact Hhyjat 


Lang corterine renone meat peotem 









Etoluate the bot and fuel of 
your clog 4 evil Al Accisricnan cic 
and Health F skin nesull froin a 

dig riche ree peecrienrn erat far 








Qhurre your dogs bpd: of activity Revause. generally 
siecle, ini! then il deny loakin ee per roenttlrns he iT i 
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Down the Volga: Journey 
to Russia's Heartland 


OTtamM Cruise 1s Heen Mul im 


dry dock. The npospect of 
ivoyore onthe Volen 
brightened long winter days to 
Woreers fil  CUMNTe 
the communist era. Many sailed to 


known for its 


Vo eoerad (above | 
memorials ta Soviet heroism in 
World War I] 
ga pleasure fleet lies adie gr unde 
in part by tickel pices that haw 


soared to half a vear & earings 


mera most oH he Vo 


i 


lo cieoover how ordinary civrens 
manage their lives in this time ol 
rurmchl, ational Crecrrapiuc fum- 
makers Peter and Corn 
traveled into the Russian heartland 
Their film “Voigs, the Soul in 
Roussai, mt EXPLOERER 
orcscniation, follows the nver to 
uncover stories of permonal expen- 
ence amid public upheaval 

Ports of call include Karan. 
of the Republic of Tatarstan 
where 0 police captain batties 


Corrupion 


clin Schnal 


EY Decl 


Catt 


In the auio-moanitactring city of 
Pomhatte- cd sitele mother pumnis cars 
nm the assembly tine but cdhioes tot 
earn cnoueh to both feed her family 
ind Oyy & wanm coat Tor hereedt 

\ pournalist in Astrkhan, “cam 
Lal of cavuar,” investigates the least 
Known GoMAnyY environmental 
tisasters in the Volgs bast—under- 
Bron nuclear canlosicns tet off 
ta create vast reserves for ma tari 
f Rasa 4 
Lares? mitiral-pos processing 
Clans, 45 VOUS Old and alreacy cul- 


mnoded, emits fumes 0 toxre that 


Bats A barivy SPLICE , kite 


doctors say the health of childrenin 

villages 4) miles away ts affected 
Kussiins atlectionately call the 

2 200-mile river, lonvest in | Lurcpe., 

Matishiea, or “mother.” As long 3s 

Russia rules the Voleo, folks sa 

the country Ginnot be congueréed 

lt 3, however 

Tiiintal chr 


raised in East Geenmany, was struck 


CHUA I & eee oa 


Carmela Sctinall, 


by a scene in Nizhniy Novgeordd 


right): “A verndor displayed refi 


VOLS Tt An engaged In FIV GEE €F- 


r . = i {fF 
ferprise Lec Th cone amrestca CT 





“Voled, the Soul of Raa” airs 
lume [fond Zon ENPLORER, 
TAS SuperStation, ¥ pom. be 


For our 125% rtd, i like to propose a toast. 
Or at least a pizza, some 4 french fries, and maybe a few nachos. 
ee... © 
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Do El Nino's Ripples 
Extend to Antarctica? 


very few vears the world’s 

larpest climate system ruts 

MmoOk. In a phenomenon 
known as El Nie, a huge pool of 
Warm water in the westerm Pacific 
expands castward, tuming global 
weather patlems upside down from 
MON ano South Amenca to Aus 
tralia. Now scientists are learning 
that EE) Nifio’s long reach may 
extend to wildlife at the bottom of 
the world 

Wodilell seals in Antarctica may 

be feeling El] Nifio’s effect, accord: 
ine to Ward Testa of the L'niversity 





Of Alaska Fairbanks. For the past 12 
years an average of 420 ecal pups 
were born annually at his stucty site 


m McMurdo Sound near Ross 
Island. Butin 1992 only 330 pups 
were counted. E] Nita had shown 
op in 199) and continued into 1492 

Testu has observed that the seal 
birthrate has declined every tour to 
six years—comeciding with strong El 
Nifios. He speculates that their 
effects disturb currents and ice con 
ditions in Antarctic seas, resulting 
in fewer fish. Stressed, the soals 








produce fewer pups. Similar pat 
terms have been seen In seals studied 
by Brittsh observers on the Antarc- 
tic Peninsula, 


Brazilian City’s Blueprint: 
Environmental Harmony 


ShuMne CREO TON fo TAN} 
problem-ridden cities, Curt 
tibn in southern Brazil wi 
model ofenvironmerntal planning. 
Innovative progrims control gat 
bage, aid squatters Tiecing rural pov- 
erty, mun efficient 
mass transit, and 
cresie new parks 
forthe aty s io 
milion people 
About 70 pes 
cent of the popu- 
lation recycle 
their trash. In 
cenhves ire ot- 
fered in poorer 
néwhbarhocnds, 
where a tary tue 
exchanepod gur- 
hase for bags of 
SUITS Vegeta- 
bles (right) 
Many bie 
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PALS Be] ee, 


work lke subways. Passengers pay 
In advance and enter through wide 
doors, “The s¥stem transports 1.3 
million people a day, Says ts:-cham- 
mien, former Mayor Jaime Lerne: 
“That's four times as many as Rio 
de Janeiro’s sulwey camnes. and our 
avatem Costs @ hundred times bess.” 
[he parks program tas created 
S50 square feet of open space for 
every cimen, three and a half times 
the amount in New York City. Ler 
ner says his city can show others the 
wav “Every city can be a Cuornthiba.” 
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Earth Almanac 


and the hawks can mick up the pm 
Bon, oo,” sah bboloest Eric Meyer 
ef Howk Watch [ntemutional. Loss 
of matrve grasshinds has also meant 
fewer jackrabbits for the birds to 
cat. Andoat distorbed withe an ihe 
Hest —a spectaculiy structure that 
can teach 12 feet high ond six feet 
across—the hawks will abandon 
their cores. and the fomale will net 


Fa ya secon! clutch 


Hitchhikers Fight to 
Fly the Love Bug 


bitit harlequin beetles of 
the Aimencas trapical ram 
forest offen change adiuress- 
es by fiving from one rotten fig tree 
to another when it’s time to start a 


Starfish Leaves Predators 
With Slime on Their Faces 


ny crab or fish that tries io cat 
one paticular kind of startin 
nin fora rude awakening 
When disturbed, the slime star 
(Preruster tesauiats) instantly 
secretes prodigious amounts ot 
| thick, robbery, POSOnOUSs MmiLcus tic 
ward off enemies 
“Drewlly love these things. Liwnk 
at them the wrong way, amd they'll 
elite you. They re such obnoxicens 
| Timi,” pobes mune ecologist 
Larry McEdwart of the University 
of Flornia. Funded in part by a Sxci- 
ety research grant, McEcwardl his 
discovered that slime stars, found 
off the Pacifte cost of North Amer: 












ico, da not produce larvac, ascther (0° i a 8 8=few pencration, 
starlish do, Instead the embryos. “ * DF io! Dozens of tiny hitchhikers—muale 


r Oo. tae 2 eal 


which hatch from eggs, develop 
directly into juvenile slime stars—a weighs about -four pounds. It fours 
newly discovered und highlyevolved fit except human jntnision. fo the 
form of development lower 48 stntes only 3,(EM) breeding 
naire remain, About the same ws the 


Troubled Skies for North numbers of bald eagles in the area, 
America § Largest Hawk Although the hawks are not clas- 


sitied os codaneered of threateoed. 





WEEPING OVED WESlern-priss they are decreasing and are moni- 
lant on wings more than four tored- bythe U.S. Fish and Wildlife 
feet long, the ferruginaus SCPViCe and CONMSservabon erp. 
hawk—named for its rust-colored "Their prey inciudes-praine des, 
feathers—is a hefty predator that which are offen poisoned as pests, LE, 


LISCREC SS TTT 


and ferale peudoscorpions alsa 
seeking O new home—sawart aboard 
each three-inch-long beetle before it 
departs from its old tree. Larger 
mules shove moony smaller pseudo. 
SCOT PAS cite, then act u P temnitories 
on ihe beethe’s belly and fieht to 
defend them. As the beetle takes 
wing, the pacudoscorions hang on 
by spinning safety harnesses of silk 
and clutching with their claws 

When the beetle shutthe lands, 
large male pseudoscorpions kick off 
romaine Vals wd ne wih 
females. But once lite in the sew 
tree begins, sitaller, quicker males 
appeir to he Detter at Ciniding mates 
than the big bullies. say researchers 
David ond Jeanne 2ch of the Simith- 
sanian Lramical Reseureh Institute 
in Panama, whe are condnecting 
Dy test on the PRU COC PECTS 

lon L. Et 
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LensCrafters 





They Hold 
Fast. They 
Fit Right. 


snugFit” Hinges flex 
for a lasting, gentle 
hold, so your glasses 
stay snug and com- 
fortable without slip- 
ping. For glasses that 
keep their perfect fit, 
ask for SnugAtHinges 
from LensCrafters. 
Available in men's, 
women’s and 
children’s styles. 





| 


Call 1-800-775-LENS 
(5367) for your 
nearest LensCrafters 
location. 


SnugFit® Hinges 






‘Now I've gat comfortable 
glasses that stay purl" 


©Copyright, 199) LenaCraten 





ILDLIFE AS CANON SEES IT 


BLUE-THROATED MACAW A blue-throatecd macaw and its chick peermng from the nest cavity 
HAMIL : ; 


are the first of this species to be photographed in the wild. Only 
im 190? did scientists first locate and observe this enigmatic bird 
in its natural habitat. The largest animal endemic to Bolivia, the 


blue-throated macaw Was feared to be near extinction, possibly a 





result of the pet trade, lo save endanvered species, it 15 essential 





to protect their habitats ar 


Bluie-throated Macaw ) ee ee 
CT | WW LUITI Lie @ATLI Ss eco 


understand the vital role of eaci 
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Spent: giductguigns systems. Color images, with thet 

lactaciaslampac dina! ahcbamabi unique ability to reach people, can 

Aid uarightt: 7S) — S50 

Habitat: Fl help promote a greater awareness 
Ls nes | 





Pi | Sti il am et a Sy Z 2 =n = a Pa = = the 
. and understanding of the blue 
LITE Pu DHer 
Ob Lis osie ton Whim ual we a ae 
é cam on tte throated macaw and our entre 
PI raphe | itt eae y= | fmm WEE Ci 
‘ecander & C Stun wildlife lerita ge CAMCORDER 
Aral Al A pe 7 i i i 
| I | = 








rom hivh inthe Otetal Alps, 
nuthor Davin Repeats, right 
Ing photeeripher RESNETH 
LFARBETT Survey lie tugeed temam 
where (he Iceman spent ms tinal 
nour. The body wos found nea 
Siederoch Glacier, behind them 
“ht was like looking down on a 
inree-dimensonal map on whack to 
mot the loemin's route.” says Rob- 
Certs. himself a sensoned clomber, “I 
could understand why he took one 


Push Les if another ‘ 


how he wee secine the landscane 
A former professor of literature 
and meuntiincering at Hampshire 
College in Massachosetis, Roberts 
has written seven 
Hoved (ice tie Wired, due out in 
luly, portrays the Apache warror 
Geronime, subpect of Rirberts‘s 
Letoper LYS Creo RAPHIC orice 
Wioire comhotable in thi 
Mf Mecsoamenco, where be has pho 
tographed Maya ond Olmee cul- 
lures. Garrett quickly acclimated to 
icy clevatons. Lingering to phots- 
TTrapn shephercs, he Was almost 
cauent ly ade SNe Ftonn 
That's probably whal happened ts 
the losman,” he save. Im Innsbruck 


hooks, (ace Thurs 


| inal | 


| WHS SECInG 
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the Virgima-hased Crarrett wie ei 
en 30seconds to capture the frogen 
bod on (lin. “The screntits point: 
ec at the temperature gaveec; and | 
Kept shooting. [rt was mot that differ- 
ent from shektting 2 senting event 
at the second something happens. 
Jous Gupcwe felt that he was 
bving with the lceman after spend: 
Ing OK Pours PeconSstructini His 
face. Using skills ranging from 
Pantin ond soulphing te interpre! 
Ing forensic data, the Denver artist 








linished by punching in human hair 
lor the beard 

Por thes last aot, Geurehe tock cut 
Lb newspaper adh ~1'l| buoy vor 
Dear A daven people responded 
Findlly a peroan came in with 
dark beard of the mht length, 
hy OSsstant snipped 
tot, Cost me $70), Weeks later I 
was still getting calls from people 
wanting to sell ther beards,” 

GCurché also painted dinosaurs [io 
the Jemuory 10473 pose 


LigTchc says 





FIND A WORLD YOU THOUGHT WAS LOST. 


People were sure they'd never feel that sense of satisfaction again. Not in today's world 





n. they saw that adventure avd comtort, style and rugeecd#ness, pertOrmMaAnce aid 
TOOTH still be found ina single place. Sucee ni drivers of evervthing tro 1 
trucks to luxury sedans, costly imperts to. cramped utity vehicles, traded in their old 


ideas for the versatility plus sophistication Explorer olfered. Today, this is the most sought- 










after vehicle in tts class. And findimye; 
ditterent—still special—world is easter 


i a 
than anyone imagined. 









were tte Nake eae 
bi ; 


pay 


A choice of 
cD plaver ie ereu maketh 5 worlc pwsttar 


With Touch Drive, you 
shift from 2WD fo 4WD 
High, and back, with 
pushbutton ease, 


FIND YOURSELF 








Mone overall room than anything in this class, All 


arpa ba have easy aCCess Plus, the benefits 
of anti-locr 3 pie and 24.00 EFI V6. 










A thoughttu! feature can make a 
big difference. With the spare 
sfored under he vehicle, the cargo 
area is More generous and is 


bas)-fo-load ens 





